

















\ 7 > 





eee ps 
w SD eilin: KOS 
“NX BS S Gi S JS 


FD Zs ee 
OGG 


PAN 





y WY 





hit 1 
ZY! 


UY lity 
Rta figs 











A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS, 


VOL. 12, No. 22.) 
WEEKLY. j 





NEW YORK, THURSDAY, MAY 30, 


1889. 


} $2.50 per Annum. 
SINGLE COPIES 5 CENTS 





CoPpyRIGHT 1889, By AMERICAN MACHINIST PUBLISHING COMPANY. 





For Sale Everywhere by Newsdealers. 


ENTERED AT Post 





OFFICE, NEW YORK, AS SECOND CLAss MATTER, 





Sweet’s 16-Inch Engine Lathe. 


By. Pror. C. I. Krne@. 





The following is a general description of a 
new 16-inch engine lathe, built for the 
Straight Line Engine Co., Syracuse, N. Y., 
which I think hasa good many novel features, 
and which may interest some of your many 
readers. 

In this machine the cone has five steps in 
place of four, the usual number. This is 
accomplished without increased length of 
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head stock, by the use of internal gears. 
The head stock rests on a flat surface on the 
bed, and will swing in either direction for 
boring tapers. A zero mark is placed on the 
head stock, and the arc at the end of the bed 
is graduated so that it reads in inches to the 
foot. The arbor is of steel, is hollow, and is 
hardened and ground at the main bearing, 
which is conical, while the back bearing has 
a hardened and ground sleeve, also conical. 
This arbor carries a bevel gear back of the 
face plate, which engages with another gear 
driving a short vertical shaft, the gears being 
covered to keep them free from dirt. This 
vertical shaft has another bevel gear on its 
lower end, which engages with one of two 
others on either side of it, as the operator 
may desire, in running the feed train in either 
direction. The vertical shaft can also be 
dropped down to disengage the gears at the 
arbor, The head stock swings on a collar set 








in counterbores of equal dimensions in the 
two surfaces, so that no wear occurs at this 
point except from the occasional setting for 
tapers. The entire bed under the head stock 
is cast hollow, and contains the screw-cutting 
gears in position. These gears are held in 


place at their hubs, and only such pairs re- | 


volve as are in use. Thisisaccomplished by a 
pair of split, hollow sleeves, which are caused 
to slide up an inclined plane on an inside 
shaft, and expand in the hub of the desired 
wheel. Todo this a star nut is used, with a 


projecting hub, inside of which is cut a' 


shaped girts. The only guide for the foot 
stock is on the front side, the surface at the 
back side of the bed being flat. The main | 
guide for the carriage is at the front, and 
about tive inches below the top. This guide | 
also projects far enough to protect the main | 
screw from dirt. The bed is open at the foot | 
stock end, so that this piece may be slipped | 
off the bed by simply unclamping it. The | 
bed also has a gap at the head stock end, | 
eight inches wide, in which 24 inches di- 
ameter will swing clear. The foot stock is | 
clamped in position by a lever and eccentric. 


| slide travels twice as fast as the screw, and 


the tool post, which is of the Lipe pattern, 
will come out to a 12-inch radius. The 
length of the slide is equal to the width of 
the carriage. At the back of the carriage is 
a device which withdraws and advances the 
tool in thread cutting at the right moment, 
so that the operator need only to set the tool 
for the new cut. Motion is imparted to the 
train in the carriage by means of 45-degree 


| spiral wheels, and to the cross-feed by a spiral 


wheel and a four-pitch worm. The whole 


inside mechanism of the carriage can be ex- 
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differential screw, one thread screwing on the 
sleeve, the other on the shaft. On these sleeves 
are marked the number of threads which 
may be cut by each set of wheels; each position 


cutting three different pitches by the use of the | 


three wheels on the end of the leading screw. 
These three wheels are so arranged that when 
one is in position the other cannot be moved, 
and the locking 
the wheel in use being held to position by 
pulling outa pinin the end of the screw. 
The support for the head of the lathe is of 
the usual box form, though it is somewhat 
larger than is general for this size of lathe. 


The opposite end rests on a pair of legs, | 


having two flanges extending into the short 
box projecting from the bed, and through 
which, in the direction of the length of the 


bed, a pin is passed, thus giving a_pivoted- 


support and introducing the three-leg idea. 
The sides of the bed are connected by U- 


takes place automatically, 


| the nut cannot be thrown in. 








The usual pinch hub for holding the foot 
stock spindle is dispensed with, and a split 
sleeve, with taper at each end, is made to 
compress it at two places, cight inches from 
each other. This foot stock is also arranged 
so that the two centers can be made to point 
The 
carriage has an exceptionally long bearing | 
on the guide, and all of its shafis have bear- | 
ings at each end. The carriage can be locked 
in position by a block moved by an eccentric. 
When the lathe is used for screw cutting, by 
means of an index the nut may be thrown in 


toward each other in turning tapers. 


j}and out at pleasure in cutting any screw. | 


When 
screw, 


the | 


the nut is in connection with 
an eccentric disc is turned in such 

that the friction feed cannot | 
the same time be applied, and, 
when the __ feed 


position 
at 
versely, 


con- 


is in use 
The cross-feed | 


screw has two threads, so arranged that the | 





posed by removing five screws, and taking 
off the apron. 

The center rest is provided with two loose 
rings of different sizes, having pointed set 
screws projecting from the inside, by which the 
The countershaft is, I think, 
entirely different from others, in that the 
usual boxes are dispensed with, and the shaft 


stock is held. 


is screwed in the hangers—the whole cone 
and driving pulley being fast on one sleeve, 
which turns on the shaft, and the loose pulley 
turns on the same sleeve. A carrier is also 
provided for shifting the belt on the upper 
cone. 

The ingenuity and originality of thought 
shown in this tool, and its beauty of outline, 
are due to Prof. John E. Sweet. The patterns 
were made, and the machine work was done 
in the shops of the University of Wisconsin, 
at Madison, much of the work being done by 
the students. 
















































Modern Locomotive Construction. 


By J. G. A. MEYER. 


NINETY-SECOND PAPER, 


There are various ways of attaching the 
throttle work 
are compelled to run the throttle lever con- 
nections through 
the of the 
boiler; but gen- 
erally the throt- 


to the boiler. Sometimes we 


top 


tle rod passes 
either through 
the back head 


with wood. 


account of its simplicity; 
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The throttle lever A is clamped 


to the lever are B in any position which gives 
the throttle valve in the dome the desired de- 
gree of opening. 


This design of lever is often adopted on 
but it is not a con- 


venient one for the engineer to handle, be- 
cause in order to open, close, or adjust the 
throttle valve with this kind of lever, the 





of the boiler, or 
it passes through 
the sides of the 
dome. Figs. 513, 
514, 515 


sent a 


repre- 
throttle 
valve lever and 
its attachment, 
suitable for 
gines in which 
the throttle 
IT is 
through the back 
head of the boil- 
er. 

This throttle 
lever is probably 
in 
on 


en- 


rod 


passed 


the simplest 
design used 
locomotives. 
The back head P 
P of the boiler is 
bored out to re- 














vex edge of the arc B, notches are cut which 
engage with corresponding teeth on the end 
of the latch S; this latch is connected to the 
handle R by the link 7. It will readily be 
perceived that, with this arrangement, the en- 
gineer can with one hand disengage the 
latch, move the lever into any position, and 
allow it to lock itself there. 

The manner of fastening the lever arc B 
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ceive the spheri- 
cal of 
‘the stufting-box 
C’, the two form- 
ing a ball joint ; 


portion 


this joint is a 
ground one, so 
as to make it 


perfectly steam- 
tight. The stuf- 
ting-box 
tened to the boil- 
er head by four 
studs, L MK 


K ; the studs 4 aa? 

K are made long . ar jie 
enough to take Ak 

hold of the stuff 
ing-box gland. 
The form of the 
nut on the stud 
M is made suit- 
able 
ing a 
which 
links 

brate. 
links 


connected to the 


is fas- 





for receiv- 
pin, 
the two ; 
OO vi- ret 
These = | | 


are 


on 
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throttle lever A, 4 
and act as a ful- 
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of the arc. In this slot a bolt Fis accurately 
fitted, and prevents a disengagement of the 
arc B and the latch 8S. The arc and latch are 
usually placed above the lever; in such cases, 
the bolt /' will tend to prevent the lever from 
moving out of its appointed plane of action, 
and help to produce steadiness of motion. 

The diameter of the throttle rod H varies 
for the different sizes of engines; for small 
engines it is about 
2 of an inch, and 
for large engines 
about 1} inch. 

To place the 
throttle rod H in 
position, it must 
be passed through 
the  stuffing-box ; 
hence, collars on 
the rod are not 
admissible. When 
these rods are made 

i of uniform diam- 
eter throughout, 
they must be turned throughout their whole 
length; to save time in turning, a large portion 
of the rod, extending to within a short distance 
from the ends, is forged about ;); of an inch 
smaller in diameter than the required finished 
diameter at the ends, leaving at the throttle 
lever end a portion to be finished, of such 
length only as may be required for the move- 
ment of the rod in the stuffing-box, and leav- 
ing at the throttle pipe end a portion of such 
length as may be required for the thread. 

Sometimes that part of the rod which 
works in the stuffing-box is provided with a 
brass casing, as shown in Fig. 516. This 
brass casing is cast on the rod; its object isto 
prevent a collection of rust between the rod 
and stuffing-box. The portion of the rod 
covered by the brass lining is generally 
forged to an octagon form. 

The stufting-box is generally made of cast- 
iron, sometimes of brass. For large engines, 
the stufting-box gland is often made of cast- 
iron. Glands made of cast-iron have always 
a brass bushing. The bushing is sometimes 
driven into the gland with a hammer, and 
sometimes it is pressed in by a hydraulic 
press with a pressure of about 100 pounds. 

For small engines, the gland is often made 
of brass. The principal proportions of the 
gland and stufling-box are found by the rule 
given in forty-eighth paper. 

The lever arcs B, having a form similar to 
that shown in Fig. 514, are made of brass, 
and when they are made like that shown in 
Fig. 516 they should be made of the best 
hammered iron or steel, so as to prevent wear 
The shape of the notches is 
similar to the 
shape of teeth in 
an ordinary cir- 
cular saw; the 
notches are cut 
so as to bring 
their radial sides 
towards the boil- 
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i er. Notches of 
crum, The throt- | | l this kind will 
tle lever A_ is | prevent the throt- 
connected to the | ' tle valve from 
throttle rod // | | ? flying open, and 

+ t } | . 

by means of the | yet it can be very 
jaw J. Inafew rf “ a 6 ‘ * ‘ - = sasily closed. 
instances this 4 | - Sometimes the 
jaw is screwed | 3 Te ‘ ; | : throttle lever A 
onto the rod #, Cao: aor » I ' Ss real - ss | is placed in a hor- 
but generally the ot ie ae is 3 i f Ea it 1 oft T - I er izontal position ; 
s a . : : ' Be 1 bite a +h . 4 
jaw is bored out C i OS | . in many engines 
toa taper, accu BEBE; 7 J Spee i d : 

As: seca i'split 1 i}; } Split Pin ry } Split Pin it points up- 

4 Split Pin | i . -* 


rately fitting the 
tapered of 
the rod /7, which 
is driven into the 
jaw, and held 

yhere by means 

of the tapered pins G G ; 
only pin in place of - two 
The taper on the end of the rod 
generally 4 of an inch in 2 inches. The 
throttle lever the lever are B, 
which is fastened to the boiler head by means 
of stud; 
are used for the same purpose, 


end 


in some Cases, 
used. 


H 


one is 


is 
rests on 
in a few instances, two studs 
Through the 
lever arc B,a slot is cut for the clamping 
bolt #,; the nut # for this bolt is capped 


one 





engineer may have to use both hands, a con- 
dition which is not only inconvenient, but, in 
a case of emergency, is objectionable. 

Figs. 516, 517 represent a throttle lever 
and attachments designed to remove the ob- 
jectionable feature inherent to the former 
one. The difference between the two designs 
of throttle lever and attachments lies in the 
design of the lever are B. 

In Fig. 516 it will be seen that on the con- 


(Fig. 516) to the boiler differs somewhat 
from that shown in Fig. 514. In the former 
figure it will be noticed that a bracket B, is 
fastened the boiler, and the are B is at- 
tached to this bracket. In many engines the 
bolt U does not hold the are B rigidly to the 
bracket, but allows it to vibrate a little, so as 
to adjust itself to any position of the lever A. 
Under these conditions, we need in the are B 


to 


a slot cut equidistant from the notched edge | 





wards, and oc- 
casionally it 
points down- 
wards, 
The proper po- 
sition of the 
throttle lever will depend on the position of 
the stufting-box in the back head, and the posi- 
tion of the reverse lever, 

The stuffing-box is placed as high in the - 
back head as is possible and practical to do, 
and determines the position of that part of 
the throttle lever which connects it to the 
throttle rod. The handle of the throttle lever 
should be as close as possible to the handle 
of the reverse lever, the latter being placed 
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in aconvenient position for the engineer to 
reach; hence in this way the position of an- 
other part of the throttle lever is found, and 
the plane in which it is to move is established. 

The distance between the extremity of the 
throttle lever handle and that of the reverse 
lever should be about 24 to 3 inches, so as to 
prevent the engineer from jamming his hand 
between the throtule lever and reverse lever 
handles; hence this condition will determine 
the length of that part of the throttle lever 
which extends from the center of the throttle 
rod to the extremity of the handle. 


——— ms 


Topical Discussions at Erie. 


As we have elsewhere intimated, there was 
but little time devoted to topical discussion 
at the Erie meeting of Mechanical Engineers. 
The tirst question discussed was one in rela- 
tion to the best way to lubricate main and 
counter-shafts. The discussion soon drifted 
to crank-pins for steam engines, Professor 
Denton thinking that it was not practicable 
to use grease on these pins, while Mr. Hem- 
enway had used it successfully where the pin 
was small for the work, and oil had failed to 
keep it cool. The experience of the members 
was contradictory as to the use of grease on 
crank-pins and fast-running machinery, some 
having used it with success on the crank-pins 
of high-speed engines and on the journals of 
dynamos, while others did not approve of its 
for Getting back to 
shafuing, it was found that but little was 
known, or at least told, by the members 
about the journal friction, and it was thought 
that a knowledge of the difference in friction, 
when different kinds of lubrication was em- 
ployed, would settle the question as to the 
lubricant. Mr. Hemenway thought 
that, in the absence of convenient means for 
determining the exact power required to run 
the shaft, a very fair comparison might be 
made by noting the temperature at the jour 
nals when different lubricants were used. Mr. 
Towne thought this plan might work in the 
case of crank-pins, but not for shafting, the 
conditions being different. Mr. Hemenway 
still thought the temperature of the journals 
avery good exponent of the work done in 
turning the shaft in the boxes. This work 
would appear as heat, matter whether 
heavy oil, light oil, grease, or no oil at all 
the use 
of so-called grease candles, which were found 
to work very well indeed. Finally it was 
suggested that there might be a difference in 
the quality of the grease experimented with, 
and that some boxes might be better suited 
by construction to use grease than others, 


use such purposes. 


best 


no 


was used. Some members favored 


The next question was whether it was right 
or wrong to put a central support under the 
bed-plate of engines of the Corliss type. The 
prevailing opinion appeared to be that if the 
bed was strong enough there was no need of 
a central support. When the girder-bed first 
came into use lower steam pressure was car 
ried, and speed was less. The beds had not 
been strengthened, as they should have been, 
for the higher pressure and speed. 

The discussion was then upon the policy of 
turning down bolts between the head and the 
nut, Sweet found that turning 
them down to the bottom of the thread saved 
the bolts. When not proper to turn them 
down, should be reduced 
correspondingly by drilling a hole, longi- 
tudinally, from the head to the thread. Mr. 
Rice practiced turning down the body of 
bolts to smallest diameter of thread, and gave 


Professor 


the cross-section 


an example of such bolts stretching, instead 
of breaking, when subjected to sudden strain. 
Professor Wood g 
tion of the reduction in section of a piston 
rod of a steam hammer just beyond the head. 


ave a blackboard illustra- 


Previous rods had broken in the head, but 
this Mr. Whitehead illustrated 
the turning down of a milling machine arbor, 
which avoided breaking at the shoulder. 

In discussing the economy of rope trans- 


one held. 


mission for distributing power as compared 
with distribution by electric motors, T. 8. 
Miller gave an instance in which the problem 
was to distribute power through 
house 150x350 feet in Chicago. 
electric lights to be installed, and it was 


a ware 


There were 


AMERICAN 
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claimed that the cheapest way to get power 
| through the building was to place an electric 
| motor at each machine. Mr. Miller convinced 


them that manila rope driving would 
the friction of rope and countershafts was 
but 20 per cent. of the work done by the en 


gine, which was 10 per cent. better than the 


be able to do. 





Twin Screw Steamer Augusta Victoria. 


The steamer Augusta Victoria is another 
ocean racer which will undoubtedly receive, 
as she justly deserves, a large share of the 
She the 


steamers with 


patronage of ocean travelers. is 
first of the twin 
which the Hamburg-American Packet Co. 
inaugurates its new express service from 
New York to Southampton and Hamburg. 
This steamer has just completed her first 
voyage to New York, and it is claimed that 
she has made as good if not better time than 


new screw 


that made on the first voyage of any other 
steamer. She was built by the Vulcan Ship 
building Company, Stettin, Prussia, 

launched on the first of December, 1888. 


and 


It 


may be said here that this vessel, besides 
others built lately by the same firm, has 
given the Vulcan Shipbuilding Company 


an excellent reputation for steamship work 
ona larger scale than ever before attempted 
in Germany. 

The length of this new steamer is 460 fect; 
width, 56 feet ; depth, 38 feet 
10,000 tons. Her main engines are of the 
upright triple expansion type, and in their 
construction 


; displacement, 


steel has been used to a very 
The cylinders are 40, 60 and 
diameter ; feet 


Each engine develops 6,250 horse 


large extent. 
109 
inches. 


inches stroke, 5 three 
power, making a total of 12,500 horse-power. 
These engines work independently of each 
other, and are separated by one solid, longi 
tudinal bulkhead running through the whole 
length of the ship, and extending to the up 
per deck, dividing the vessel into non-commu 
nicating halves. There are eight double boil 
ers placed ip three water-tight compartments, 
so that, even if two of the boiler compart- 
ments should be flooded, the boilers in the 
third compartment will be able to keep one 
The 


constructed for a working steam pressure of 


of the engines working boilers are 
157 pounds per square inch, and burn about 
The 


guarantee 


220 tons of coal daily. steamer 
from 


builders that her speed would exceed 


was 
the 

19 
knots, or 217 miles per hour; and it is claimed 


constructed under a 


that on her trial trip she made 20 knots, or 
23 miles per hour. 

Sesides the longitudinal bulkhead referred 
to there are other bulkheads, subdividing 
each half of the ship into numerous water 
tight compartments, which co not 


nicate with each ovher, so that a person, in 


commu 


passing from one compartment to another, 
must ascend to the upper deck. In case of a 
be filled with 
water without affecung the buoyancy of the 
ship ; 


leak, a compartment might 


and in case of fire such compartment 
could be quickly flooded by the steam pumps. 

The hull of the ship has a double bottom, 
the space between being divided after the 
Brackel system, into chambers, which can 
be filled with water or emptied, by means of 


de 


at will, and guarding 


automatic pumps, thus increasing or 


the 
against any accidents from grounding 

The 
side, thereby lessening the draught, and, to 


creasing draught 


steamer has two keels, one on each 
some extent, preventing the rolling motion, 
keeping the screws under water, and increas 
ing the speed 

The rudder is connected steer 


to a steam 


ing gear. The steering power of the ship 
can be increased at will by the twin screws, 
so that, if one of them is reversed while the 
other goes ahead, it is claimed that the vessel 
within its own length. 


can be turned almost 


or get lost, the ship would still remain under 
control, its course being directed by the in 


dependent action of the screws. 


electric light. 





The promenade deck runs almost the whole 





|ladies’ saloons, smoking-rooms and 
be 


best, and this was used, the result being that 


advocates of electric distribution claimed to 


If the rudder should become unmanageable | 





All parts of the steamer are illuminated by | 
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length of the ship, and offers a good facility 
for open air exercise. Fourceen state-rooms, 
music 
recom are on this deck. 

The feet, 
rooms, and eight outside state-rooms 


main saloon, 64x32 officers’ 


ure on 
the upper deck. On each side of this deck 
a promenade six fect wide extends nearly 
throughout the whole length of the ship. 

A 10 x 20, 
rooms are on the main deck. 

The decoration of the saloons is magniti 


saloon, and most of the state 


cent, and isa masterpiece of German deco 


rative art. The state-rooms are fitted for 
comfort and convenience, provided with 
electric bells connected with the steward’s 


pantry. 

The total number of engines used for vari 
ous purposes on the ship is forty-eight. 

The steamer has sharp lines, straight stem, 
and a well-rounded stern. 

The three masts are comparatively low, 
and without yards. Three funnels rise from 
the hurricane deck, which, although of large 
dimensions, have a tendency to bring out the 
symmeiry of the whole, giving the vessel a 
very graceful appearance as she rests upon 
the water. 

Her sister ship, the ‘* Columbia,” is ap 
Birkenhead, Eng 
steamers of the same char 


proaching completion at 
land, 
acter are soon to be added. 


and other 


ope 


Discussion on President See’s Address. 


In our issue of May 16 we gave a synopsis 


of President See’s address before the Amer 


ican Society of Mechanical Engineers. Mr. 
See believes that the place to learn a trade is 
inthe shop, and is not in) harmony with 


those who advocace trade schools and manual 
training. At the next session after the deliv 
ery of this address, by special request it was 
brought up for discussion, 

In opening the discussion it was hoped the 
be allowed 


Mr. 


in which 


sentiments of Mr. See would not 
to go out asthe exprcssion of the society. 
See had attacked manual training, 
the State of Pennsylvania was greatly inter 
Manual 
trade schools, but Mr. See did not appear to 
the No argument 


trade schools would apply to manual train 


ested. training was distinct from 


see distinction, against 


ing. In manual training no effort was made 
The only effort 
teach familiarity with tools, and the use of 


to teach a trade. Was to 


the hands and eyes. The speaker went on 
forth 
of manual 


further in setting his views of the ad 


vantages training, his argument 
being substantially the same as that used by 
others who favor its adoption. 

Professor Denton 
done Mr. See. There never would be greater 
than of the IIe be 
lieved too much stress was placed upon the 
of It 
doubtedly be of some use in the future prog 
the 


thought injustice was 


engineers those past. 


manual part cducation, would un 


ress of the student, but advantage was 
limited, 

Unfortunately, Mr. See was prevented by 
sickness from being present to defend his 
position, 


+ Mb 
The purchase by the authorities of the 
State of New York o 
dynamos, for the purpose of generating an 


f three Westinghouse 


alternating elcetric current for the execution 
of criminals, will probably be somewhat of a 
surprise to the electric companies using the al 
ternating current, Who, inconvention at Chica 
vo last January, adopted a resolution declaring 
that no company should allow a current in its 
control to be used for the ** ignoble purpose” 


of executing murderers. We really cannot 


see, though, how such use of these dynamos 
can do anything towards demonstrating the 
danger of alternating currents not already 
understood, for it has been repeatedly proven 
the ordinary currents which are run about 
the streets are fatally dangerous, and the 
conditions under which the current will be 
applied in executions will be so different to 
those present in an accidental contact with 
we do not how 


an exposed wire, that see 


much light is to be thrown upon the ques 


| tion of the danger to life encountered in our 


streets, 


Eastward Passage of the Steamer 
“City of Paris.” 

The steamer ‘‘ City of Paris,” of the Inman 

| line, has outdone her previous westward 


jachievement, by making the fastest eastward 
| passage on record. She arrived at Queens- 
town, on May 2Ist; the journey lasted five 


days, twenty-two hours and ten minutes, 
Re 


Another death by electricity, for which 
there seems to have been no necessity or ex- 
the North River 
The tunnel is lighted 


by electricity to facilitate the work in it; and 


cuse whatever, occurred in 


tunnel the other day. 


a young man, who had recently come on 
from San Francisco in search of employment, 
and had found it in the tunnel, accidentally 
touched a wire and was instantly killed. We 
do not see how there can be the least shadow 
in the 


of an excuse for such 


tirst 


an occurrence; 
be 
current of electricity which would not be 
fatal and, in the 
second place, if currents of deadly pressure 


place, the tunnel can lighted by a 


under any circumstances; 
are to be used, the means for perfectly in- 
sulating the wires, so that no harm can come 
from the 
adoption of such means is simply a matter of 
The North 


been the scene of 


them, are well understood, and 


dollars and cenis. River tunnel 
has in years 
of 


enough in it, even when everything 


past quite a 


number deaths; and there is danger 


is made 
The adding of non- 
insulated high tension electric wires to the 


as secure as possible. 


other and ordinary dangers of tunnel dig 
ging is nothing else than grossly criminal, 
- RFR 

A Chicago paper has the following: The 
wear and tear on the North Side Cable loop 
line has been something fearful the 
with which new 
cables have had to be purchased was cutting 


from 
first, and the frequency 


considerable of a figure in the expense ac 
count of the road. So Mr. Yerkes sent for 
the wise man of San Francisco who. is sup 
Ile 
‘*Oh, we can 


posed to know all about cable roads, 
looked things over and 
fix 


rope. 


said: 
this easily. Your grips wear out the 
I'll grease the rope, and then the fric 
tion will be reduced.” So Mr. Yerkes’ men 
that loop-line, and since then the 
cable is so slippery that when the grip strikes 
a place that 


vreased 


brings an extra strain on it it 
fails to hold to the rope, the car stops, and 
the passengers walk. 


<a> 


J. 1. Thornycraft read a paper before the 
Institute of Naval Architects (England), in 
which he the of 
boilers in the navy. This, he argued, would 
reduce the weight of boilers, and bring about 
the of fuel. The’ 
fact that, with the water tube boiler, steam 


favored use water tube 


greater economy in use 


could be got up ina much shorter time, 
tended to economy, because when steam 
could be raised in fifteen minutes it would 


be necessary to keep steam on one. boiler 
only for the purpose of starting the auxiliary 
engines and warming the main engines, 


oa oe 
Those who, a year or two ago, believed 


that a great era in railroad building had be- 
gun in China, are beginning to lose faith in 
The fact 


manage 


their predictions, 
to 


is, that China 


proposes her own affairs, and 
When railroads are built there to any extent 
it will undoubtedly be after the materials of 
Men 
up gigantic schemes to 


Chinese 


construction 
this worked 


the with ma 
chinery, and although they were promising 


are made there. have be- 
fore 
furnish Government 


at the start they soon miscarried, 


ape — 


It 


fashioned 


begins to seem probable that 


murderous car coupler will 


the old 
be 
The Assembly of 
the State of New York recently passed, by 


abandoned after a time, 
a very large majority, a bill requiring all 
freight cars in the State to be equipped with 
automatic couplers, 
5 i 

A writer in the 
‘ Pacific,” of line, 
crossed the Atlantic in the fall of 1850 ip nine 


Sun says the steamship 


the Collins (American) 





days and eighteen hours, breaking the record, 
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A New Draftsman’s Protractor. 


The protractor illustrated herewith con- 
sists essentially of two parts, A and B, made 
of hard rubber, about ," thick, the lower 
and right-hand sides of B being at right an- 
gles to each other, while the left-hand side is 
at an angle of 45°, through which angle the 
part A turns in Bin the manner indicated in 
Fig. 2. 

In Fig. 1 the graduations are shown, by 
means of which angles are measured; the 
graduations being to 30’, which, by the ver- 
nier, can be read to 3’ of arc. 

In a suitable recess, provided for the pur- 
pose, isa steel sliding piece C (shown sepa- 
rately at Fig. 4), which may be moved back 
and forth by means of the small-screw //, 
aud nut G@. This sliding piece may be 
clamped to A by the nut D, and washer £, 
so that when motion is imparted to the slid- 
ing piece (, A partakes of that motion, and 
a fine adjustment is had, which, when made, 
is retained secure from accidental displace- 
ment. By loosing nut D, A can be moved 
quickly by hand to any desired position. 

Nothing projects from either side of the in- 
strument, and it will lie flat upon the paper, 
either side up. Though graduated for 45 
only, any angle may be laid off, because the 
instrument may be used with either the 
lower or the right-hand edge of the part B 
against the T-square blade, the graduations 
being numbered to read angles in both direc- 
tions, as indicated by the figures. 

On one side is a table showing the dimen- 
sions and angles of U.S. threads, as shown 
in Fig. 1, while upon the other side is the 
table shown below Fig. 1, giving the taper 
and corresponding angles of the Morse taper 
shanks, pipe threads, and the angles of the 
most frequently used geometrical figures. 

It will be perceived, of course, that the in- 
strument can be used either as a protractor or 
as an adjustable triangle ; the fact that it 
can be used either side up making it very 
convenient for drawing taper shanks, or 
other objects where it is required to draw 
lines at the same angle either side of the cen- 
ter line. 

The instrument isthe invention of Mr. C, 
BE. De Puy, Jackson, Mich. 
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Manganese Bronze for Screw Propellers. 


The Engineer (London) lays great stress 
upon the important advantages resulting 
from the use of manganese bronze for screw 
propellers. It, by implication, attributes the 
escape of Her Majesty’s ship Calliope, from 
the barbor of Apia, to the fact that her 
propeller was made of this metal rauber than 
steel or gun metal ; for, as it was, she was 
able to maintaip a speed of one-half knot per 
hour only in making her way out against the 
storm, the probability being that the propel- 
ler of manganese bronze added more than 
that to her speed in excess of what she would 
have possessed with a propeller of steel or 
gun metal. 

Numerous instances are given in which 
decided improvement in speed and economy 
of fuel have resulted from the substitution 
of propellers made of this alloy for those 
made of steel, every other condition remain- 
ing precisely as before. 

One case is of two vessels plying between 
Australia and San Francisco, the speed of 
which was thus increased two knots per 
hour, the voyage being made in two days 
less time. The White Star Line have eight 
ships fitted with these propellers ; the Cunard 
Company, two; the Inman Line, two—the 
City of New York and the City of Paris. 
The North German Lloyd Steamship Co. has 
eight ships equipped with them, and it seems 
likely that it will come into almost universal 
use. 

The advantages which it possesses over 
steel seem to arise from the fact of its greater 
smoothness of surface, and also its freedom 
from the warping which usually takes place 
when steel propellers are annealed, and which 
makes them almost always considerably 
out of true pitch. Then they are free from 
corrosion and pitting, and will consequently 


retain their smooth surfaces. 


As compared 








with propellers made of gun metal, they are 
so much stronger and tougher that the weight 
can be very much less. Though costing in 
England about three much 
propellers made of steel, their superior dura- 
bility makes them, in the end, cheaper, they 
being, barring accidents, as long-lived as the 
rest of the ship. 


times as as 


—_———_ +e 
Shop Notes. 


A very interesting place fora mechanic to 
visit is the establishment of Ginna & Co., of 
this city, where they make a great variety of 
pressed and drawn tin goods, many of which 
are very tastefully and beautifully decorated 
by a process similar to ordinary chromo litho- 
graphing, except that the printing presses in 
which the lithograph stones are used are some- 
what modified to fit them for handling the 
sheets of tin instead of paper. 

The colors used are a sort of enamel, 
which is hardened by heating, and much of 
the work is cut out and shaped, and in 
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angles to its former motion through other 


shear rollers, which simultaneously cut the 
sheet in strips, the width of which equals 
the height of the cans. The strips at the 


| same time pass through rolls which straight- 


en them preparatory for forming the bodies. 

Thisis done upon a machine, which, though 
it differs in general appearance, has motions 
similar to those of bolt-heading machines, 
having four plungers moved by cams, which 
alternately move to and from the center, 
where there isa sort of arbor, about which 
the strips of tin are bent to the required 
form. The attendant lays a strip upon a 
platen in front of the machine, when it is 
automatically carried forward under the 
arbor, and a plunger rises from below, bend- 
ing the surip upwards at each end around the 
arbor, into the shape of the Y. Then two 
side plungers come in, further bending the 
| ends about the arbor so as to form the com- 
| plete circle. The ends which have at the 
same time been turned up so as to hook to- 


gether and form the seam, are brought 
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Fig. 2 
A New DRAFTSM 


some instances even drawn to some extent, 
Without injuring the ornamentation in the 
least. 

Such packages as are used in putting up 
baking powder, tobacco, etc., are 
made in extremely large quantities, by pro 
cesses, many of which are very ingenious and 
interesting ; but the chief interest the 
writer was in the automatic machinery for 


spices, 


to 


making tin cans, such as are used for packing 


fruits and vegetables for the market, the ap 
pearance of which, as they ornament grocers’ 
windows, and 
back yards, alleys and vacant lots of the 
country, is so familiar. 

The the bodies of 
these cans are made, are first laid by a work- 
man upon a platen and shoved forward, 
where they are drawn in between two pairs 
of steel disks having beveled edges, and roll- 


sheets of tin of which 


ing together in such a manner as to shear 
from each edge of the sheet a narrow strip, 
which reduces it to a length just equal to the 
circumference of the can, plus the amount to 


be taken in side 


up forming the seam, 
After this it passes in a direction at right 


finally as they decorate the | 


AN’S PROTRACTOR. 


together on top of the arbor, and a plunger 
from them to- 
gether firmly, and forms a very neat seam. 

Two hooks then advance and pull the 
piece off the arbor, letting it fall 
below. All very 
rapidly, two machines working side by side 


descending above presses 


from 
into a chute this is done 
in each set, producing easily 30,000 cans a 
day of ten hours, 

As they come from this machine a boy 
takes them and places them upou an endless 
him. He 
places them with the seam downward, and 


chain, which is in motion before 
they are passed over a trough containing a 
liquid which prepares the seam for soldering. 
through a trough of 
iron in which solder is kept melted by Bun- 
sen burners. 
is soldered outside and in, and still keeping 


Passing on they go 
The seam passing through this 


on, passes between asbestos brushes, which 
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suspended inside the cans, with its length 
lying in the direction of their motion. It 
supports the brush, and is itself supported in 
position by numerous pins of steel, which 
are ranged in a row on each side of the bar, 
and pass through strips of iron which lie 
along outside of the moving cans. These 
pins fit into holes which are drilled in the 
sides of the bar, and are pressed into them by 
the action of springs. Small levers are at- 
tached to the pins, and are so arranged 
that the cans’ bodies, which are at a distance 
of about two inches from each other, strike 
these levers as they advance, and withdraw 
the pins successively from the bar; as soon as 
a can has passed the action of the spring, 
forcing the pin into its place again. There 
are always enough pins in the holes at each 
side of the bar to hold it in place, and thus 
it is supported inside the procession of con- 
stantly moving cans. 

From here the bodies are automatically 
delivered toa machine which grasps them 
between two jaws, each of which is a true 
semicircle ; they are thus made to conform 
to a true circle, and at the same time, from 
hoppers above there slides down a bottom at 
one end, and a top at the other, these being 
simultaneously forced on by advancing 
plungers. From here the cans are deposited 
upon a surface which is inclined sideways, 
along which they are rolled by the action of 
a moving rope which is pressed upon them. 
The bottom of the can, which is lowest, is 
rolled through melted solder, and the can 
goes on until it reaches a surface inclined in 
the other direction, where the top rolls 
through solder in the same way. 

They are then carried about the room upon 
a system of endless belt carriers, and exposed 
to numerous jets of cold air, which cools 
them off and prepares them for the testing 
machine. This consists of a shallow wood- 
en tank, in which hot water is kept, the tem- 
perature being maintained at a uniform 
point. 

Through the tank there passes, from end 
to end, a metallic chain, the links of which 
are wide enough io receive a can between 
their two sides. Each link has at one side 
a flat, round disk, against which the bottom 
of the cans rest; and at the other side, facing 
it, another disk, having upon its center a 
piece of rubber sufficiently large to cover the 
opening in the top of the can; this latter disk 
isattached toastem which passes through the 
side of the link, and is capable of endwise mo- 
tion through it. Just as a link approaches the 
end of the tank, a can is automatically 
dropped into place between the two opposing 
disks, and, as the links enter the tank, they 
pass between two fixed pieces of iron, which 
lie parallel to the chain and outside of it, 
being at such a distance apart that the pro- 
jecting end of the stem which is attached to 
the movable disk is forced inwards hard 
against the can, the rubber making the joint 
perfectly tight. Passing through the hot 
water, the air within the can is expanded, 
causing considerable pressure ; and if there 
is a leak it is shown by bubbles which rise 
through the water ; an attendant taking out 
all cans which show any indications of a 
leak. By the expansion of the.air consider- 
able pressure is put upon the cans, and they 
are thus very thoroughly tested ; it is done 
very rapidly, and without putting anything 
more than heat inside of them. 

A machine has just been completed, which 
is to do the testing in a somewhat different 
It consists of a double wheel about 
four feet in diameter, and having two sets of 
arms and two rims, which are round in sec- 
tion. The two sets of arms are tied together by 
cross-pieces below the rims, and the opposing 
disks, between which the cans are placed, 
rims. Radiating from the 
hub on one side are small iron pipes, which 
at their outer extremities connect with a 
hole passing through the rim on that side, 
and through the center of the rubber disk 


manner, 


are inside these 





which closes the opening of the can. Com- 


remove all the supertluous solder,saving about | pressed air at a uniform pressure is intro- 
$30 worth of it a day, besides leaving the duced at the hub, which is so arranged that 


seam much neater than it would otherwise | only 
| bottom of the 


be. The method of brushing the inside of 


this seam as the cans pass along is worthy of 


special notice. There is a bar which is held 





Te . . 
|tion with the air-pressure—these, as 
| wheel slowly revolves, being shut off, and 


which 
in 


the four pipes are at the 


communica- 
the 


wheel are 
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others as they come below being put into 
communication and receiving the pressure. 
The lower part of the wheel is submerged in 
cold water, and as the caus are brought 
into this water, the air pressure is thus auto- 
matically turned onto them and shut off 
again as they emerge from it, bubbles show- 
ing in the case of leakage as before. The 
advantages of this plan are considered to be 
that the pressure put on is always known, 
and is uniform, as the air comes from a re- 
ceiver, the pressure in which is kept at a 
uniform point by a Clayton Compressor. 

The cans are moved about the rooms, and 
from one story to the other, entirely by endless 
chain and belt carriers, the work being done 
almost entirely by automatic machinery from 
the time the sheets are cut up until the finished 
cans are deposited on one of the lower floors, 
ready for packing. 

Much of the decorated work made here is 
made upon orders from European countries ; 
prominent firms even in France, where in the 
matter of decorative arts they are supposed to 
be far in advance of this country, ordering 
their labels designed and made here. 


Improved “Little Giant” Injector. 


We give with this an engraving showing 
the ‘‘ Little Giant” locomotive injector, in 
its latest improved form. 

As heretofore made there have been two 
levers standing vertically above the body of 
the injector; one of these has now been entirely 
dispensed with, and the other moved from 
its former place, outside of the stufting-box, 
to a position inside of it, the 
function and operation of the lever remaining 
the same as before, but the length of the 
injector over all being considerably reduced. 
The other lever, which was used for adjust- 
ing the combining tube, is taken off, and its 
office performed by the screw and hand- 
wheel shown below, at the left. This screw 
does not enter into the interior of the inject- 
or, but, by means of the two connecting 
links, one of which is shown attached toa 
clamp collar, which encircles the combining 
tube, adjusts this tube, and retains it at any 
desired point without the necessity for tight- 
ening any thumb-screws or other devices, to 
prevent the adjustment being lost. 

Another advantage gained by this arrange- 
ment isin the fact that the injector can be 
worked entirely from the end nearest the 
ab. In this design the distances between 
the various pipe connections have been made 
to conform to the standard, so that the in- 
jector will interchange with others. 

The makers are the Rue Manufacturing 
Co., Philadelphia, Pa. 


—_——_ ++ 


as shown; 


Shop Notes. 


By JARNO. 


DESTRUCTIVE WELDING—ARBOR CENTER 
HOLES—NECESSARY ACCURACY, 


I use the words destructive welding asa term 
for the unintended uniting of one piece of metal 
to another, when they are rubbed together as 
in the parts of a machine. Waubug Mephit 
says: ‘‘This is not a good term for that 
which machinists call roughing, or sticking ; 
moreover, a new term is not needed, as the 
old ones are good enough. Welding prop 
erly means the heating of two pieces of 
metal, almost to fusion, and then pressing or 
beating them together. To extend the mean- 
ing of the term to other things is not war- 
ranted.” 

Craig said to Mephit, ‘‘ The uniting togeth- 
er of two pieces of horn or tortoise shell, 
after being softened by heat, is called weld- 
This is already outside of your mean- 
Some 


ing. 
ing, as horn or shell is not a metal. 
years ago I saw a description of a method of 
uniting two pieces of metal by rubbing them 
together under pressure, without previous 


heating, which was called cold welding. It 


; ; e 
would appear that your idea of the term is 


not broad enough, as, in general, to unite 
any two solids directly together, without 
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fusion, is called welding.” Mephit still in- 
sisted that welding means solely the heating 
and hammering together of two pieces of 
metal. Craig then asked whether the weld- 
ing of two people together in friendship 
consisted in heating and hammering. Mephit 
did not want to hear any more ; he said that 
such a question lacked dignity and courtesy. 
Gascon says, ‘‘ It is quite ludicrous to see 
a man attempt to skulk behind his dignity or 
gentility, when he has not enough of either 
quality to fit out a small-sized boy. Abras- | 
ive welding would bea good term for the 
sticking of piece of machinery 
another, because what is welded to one part 
is abraded or taken from the other part.” 
Whatever it is called, the thing itself is 
something that most machinists would like 
to know less about. In the whole range of 
a machinist’s experience there is nothing 
more vexing than the delay, or more trouble- 
some than the injury it causes. Most that 
he knows of it was learned in sorrow. One 
of the best remembered lessons in destructive 
welding was learned in fitting a face plate to 
alathe spindle. The plate appeared to fit 
quite well, and went on easily enough, turn- 
ing by hand, until it was nearly up to the 
shoulder. Suddenly it went hard, and then 
would go no farther. 
There was a greater surprise when an at- 
tempt was made to take off the plate. Ben- 
zine, oil, along lever with heavy pressure 
were applied to the plate in order to get it 
off, but without avail. 


one to 


This was a surprise. 


Destructive welding | 
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out. I once asked Craig whether he had 
ever known of the welding of a center into 
the center hole of an arbor so that the center 
He 
answered that he had known this to happen. 
‘*How did you know it? Were you near 
the arbor when the welding took place ?” 
Hesitatingly he replied, ‘‘ Well, yes, some- 
what near, but not quite so pear as I ought 
to have been.” 

I once saw sparks drop from the center in 
a lathe near which I was standing. Had 
this center stuck into the arbor, I think the 
operation would have been near enough to 
welding to have satisfied Mephit, for the red 
sparks must have resulted from considerable 


left its body and went with the arbor. 


heat, in consequence of pressure in the place 
from which they came. 

When the end of a center is thus welded 
into an arbor, it is very hard to get out, gen- 
erally requiring to be heated to redness be- 
Mephit tells that he 
and other machinists in the shop once allow- 


fore it can be removed. 


ed aman, who was not a machinist, to go 
on polishing in a speed lathe until the end of 
the center came off, and the arbor flew across 
the shop. would like to make these 
machinists run speed lathes, without oil, for 
a sufficient time, and then compel them to 
pay damages, and read to each other from 
the first chapter of ethics. 

When we consider the heavy duty of center 
under the most favorable condi- 
tions, we appreciate the care required in 


Gascon 


holes, even 


making and using them. 
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had done its work, and it was necessary to 
complete the work of destruction with 
sledge on one side of the plate, and on the 


a 


other side a cold chisel backed up by a ham- 
mer. 
not put on the thread, so that, if another 
chip had to be taken, the tool would take 
hold as well at first. I that all 
might have been well had there not been 


The plate being of cast-iron, oil was 


think 


as 
blow-holes in the hub of the plate. These 
held dust and chips from the threading, 
It is not a feel 
ing of modesty that prompts me not to give 
the worked on this 
plate. 

A soft-steel lathe arbor driven into any- 
thing made of soft steel, is liable to weld. 


which aided in the welding. 


name of the man who 


into 
I am 
told of a hard shaft and a hard bushing that 
were oiled and wrung together by hand ; in 


Sometimes a hardened arbor will weld 
soft, and occasionally into hard steel. 


driving them apart, both were spoiled. 

Hard soap rubbed upon an arbor and in a 
hole isa better preventive of welding than 
oil. When abrasive welding has once taken 
place, every bunch must be completely re- 
moved ; unless this be done the trouble is 
very likely to be repeated. 

Craig was at one time a foreman for Gas 
con, and together they made an interesting 
pair. 
his imagination 


I do not say that Craig ever drew from 
facts failed, but I do 
assert that he had a convenient memory, and 


when 


a facility in supplying any story with the 
minor points that had been left out by Gas 
had 


passed by both of them were well worked 


con, The details of a story that been 





If we calculate their surface 
legitimate use, we shall find it many times 
greater than would 
designing a machine. 


pressure in 
be considered safe in 
Added _ to this press- 
ure there may be another that is still greater, 
coming from screwing up the center too 
hard, and from expansion of the arbor by 
heating. If, after the center is just tight, the 
arbor heats, the end pressure is limited only by 
the strength of the lathe bed, or the power of 
the arbor to resist compression. This is some 
thing cnormous, and trouble therefrom may 
come upon any machinist who wanders from 
his lathe, and is in consequence not quite so 
near to it as Craig said, that he ‘‘ought to 
It is well 
countersunk to the correct angle, and as large 
with strength. 


have been.” to have center holes 


as is consistent These two 
things will lessen the risk of cutting, though 
nothing will take the place of care or ‘‘ near- 
ness’ on the part of the workman who runs 
the lathe. The hole the of the 


countersinking need be only large enough to 


at bottom 


use a fair-sized drill. Many arbors nowadays 
are hardened, and here we have another dif- 
ficulty, which is that the center holes may be 
Mr. J. F. from 
long practice he has learned that it is best to 


changed, toss tells me that 
countersink the center holes from a half to a 
whole degree more acute or sharper than the 
finished holes are wanted after hardening. 
In hardening the arbors the greater expan 
sion at the end brings the holes about to the 
After hardening, the holes 
We 


accurate 


correct: angle, 


cannot be sure of 
work, when 
turned upon an arbor, unless the center holes 


should be lapped. 
obtaining the most 


5 
are axially true with each other. Though 
lapping tends to true the holes, yet I fear 
that no practical amount of it will make 
them quite true if the arbor be much crooked 
in hardening. In manufacturing arbors I 
think it would be well to lap both holes at 
the same time. 

Wanderon tells me that, in conversation 
with two professors in the Jefferson Physical 
Laboratory, the question asked, he 
thinks by Prof. Trowbridge, ‘‘ Is there any- 
thing made in a machine shop that must be 
to within the one ten-thousandth part of an 
inch of exact ?” 

If I were requested to answer this question, 


was 


I would say that most machinists sometimes 
work to this limit, and that it is sufficient to 
make the difference between a light and a 
loose tit. This is not quite an answer to the 
question, because, in most cases, the limit can 
be allowed in one direction. For instance, 
the crank-pin of an engine cannot be any too 
small, but it can one-thousandth 
of an inch larger than necessary, and yet be 
successfully shrunk or pressed into the crank. 
I think it is generally understood that rolls 
used in making paper must be within .0001" 
of exact. The adjusting of paper rolls, I 
understand, is also a matter that must be 
within the limit named, for, if the paper 
were .0001" thicker at one edge than 
at the other, it would, when wound into 
a roll two or three feet in diameter, make the 
roll larger at one end than at the other, and 
the paper could not be used in some printing 
presses. I should think that a phonograph, 
or a graphophone, of which so much is ex- 


be even 


pected, would have to be made with great 
accuracy. It is promised that a cylinder, 
upon which is recorded what was spoken in 
one machine, can be sent thousands of miles 
by mail, and be put into another machine, 
which will tell what is recorded upon the 
cylinder. As the width and depth of the im- 
pressions upon the cylinder may at times be 
hardly .001", it would appear that some parts 
of these machines must be within the limit 
Of course, a standard plug and ring 
are expected to fit each other to within .0001”, 
and a micrometer caliper that purports to 
measure to this limit: should be correspond- 
ingly accurate ; but the necessity for their ac- 
curacy rests, in the last analysis, upon the 
requirements of the work they are to test, 
which is really what the professor meant. I 
am unable to give a strictly definite answer 
to his question. 


named, 


an RB — 


LETTERS FROM PRACTICAL MEN, 


**Soft Castings,” 





Editor American Machinist : 

‘The reason we prefer to have you make 
our castings is, that they are so much softer 
than those we get at other foundries—the 
reason for their being so soft is, that you 
print our patterns back in the sand.” 

The above remark was made to the writer 
the past week by the senior member of a 
manufacturing concern using castings to a 
very limited amount. At last, at last, we 
have the solution of the hard casting question. 
Use any grade of pig, scrap or burnt grates 
in any proportion, melted at any heat, and 
poured into sand, no matter how damp; but 
be sure before pouring to ‘ print the pattern,” 
and you will be charmed and delighted at 
the results obtained. 

We have not tried the scheme as yet, so 
are not quite prepared to endorse, even at 
limited amounts, 

It is daily becoming more apparent to me 
that the men who have rammed their way 
through the core room and foundry, and 
have reached the thankless position of fore- 
man, should retire from active participation 
in the daily heat, to make way for the bril- 
liant intellects of men who, with no experi- 
ence whatever, can suggest such simple and 
inexpensive methods to ensure ‘‘ soft cast- 
ings.” ** GRANGER,” 


Hiow Natural Laws are Annulled, 
Kditor American Machinist: 


The whole tower could be lifted by four 
men of average strength. The case has been 
proved, When it was about half its present 





This 


height, a few men actually did lift it. 


















































































is not humbug; the thing is perfectly simple. 
The construction of the tower is based on the 
cantilever principle, and its bulk of 6,400 
tons is so adjusted as to press on the founda 


make the pattern by does not pay, because it 


|results in too many mistakes being made. | 


AMERICAN MACHINIST 


[May 30, 1889 





Pressure on Valve Disks, 
Machinist : 


Editor American 


| think now it can be seen very readily why I | The articles and opinions advanced in your 


tion with less weight than that of aman in }advocate asa part of the general plan that| valuable paper are, asa rule, so correct that it 


an arm-chair on the floor. 
The 
American, credited 
the Paris Illustre. 
I clip is entitled ** Eiffel Tower Comment ” ; 
unless Iam a litle off, the writer is a little 


clip from the Baltimore 
to Emile Michelet, 
The article from which 


above I 


wild. 
He 


6,400 tons, and I generally understand (in 


states the total weight of the tower as 


round numbers) that a man sitting in a chair 
What I cannot 
remaining 6.399 tons and 


represents, say 200 pounds. 
the 
1,800 pounds have gone to, unless the law of 


see is, Where 
vravitation is reversed in France. 
The statement of the clipping true, then 


supposing we had an engine weighing 6,400 


tons to ship by freight (railroad), then it 
would follow that, in order to reduce the 
cost of freight, all that would be necessary 
to do would be to construct the engine on 
the ‘‘Cantilever principle,” and we could 
ship the total engine for 200 pounds, 
Engine builders behind with their orders 
might ship by express, instead of using 


say 200 railroad cars, as we now do for this 
weight. 

It appears to me that this description ts of 
the same family as the usual of 
‘A Large Locomotive,” 


E. A. FP. 


‘*“ Cause 
Boiler Explosions,” 
etc. 

Wavnesboro, Pa. 


Prawings for Pattern Makers, 
Editor American Machinist: 

The purpose of the writer in discussing 
this subject has been to suggest what was 
thought to be the best plan, and if it was not 
such it would call out the views of men ex- 
perienced in that line, and thus finally arrive 
at the most practical plan. As Mr. Dingey 
and Mr. Hultgran have kindly criticised a 
part of the plan advocated, I desire to make 
some acknowledgments, and also to try and 
fully understand Mr. Dingey’s criticism. 

Tam not a practical pattern maker, and 
therefore it is quite possible that I do not 
fully understand pattern making; but I have 
had considerable to do with having patterns 
made to order from drawings furnished, and 
have learned what little [know about it from 
observation of the process. 

I cheerfully admit that I was wrong in in 
ferring for an instant that if a pattern maker 
was furnished with a full-sized detail draw 
ing, that would be all that was needed in the 
making of the pattern. This, then, reduces 
the plan I advocated, to merely the question 
whether it will pay to make a special draw 
ing for the pattern maker. To answer this it 
is necessary to know what kind of a drawing 
The 
general system of drawings for shop use that 
I advocate has the following features: <All 
detail drawings for machine and blacksmith 


he would otherwise have to work by. 


shop to be of one size, the outlines of the 
not to 13°°x18 
The object of this is economy 


drawing exceed and may 


be less. in 
space occupied in storing and using them, 
and ease of finding them in a drawer or rack, 
and above all to make them self-indexing by 
having a drawer for each size of machine and 
keeping all the drawings of that machine in 
it, the drawer being simply marked outside 
of machine. Machine 


with size and name 


shop drawings to have marked on them all 
and only such dimensions as are needed by 
machinists to finish to, because it isa great 


disadvantage and loss of time for most ma 
chinists to have to pick out the sizes from 
among a lot of figures that would never be 
used by any one of the workmen, except the 
pattern maker, and it is certainly very bad 
economy to confuse the machinist by unnec 
essary and to him worse than useless figures 
on a drawing that may be used hundreds of 


times, for the sake of using the drawing once | 


A 


all the dimensions on it that a pattern maker 


in the pattern shop. scale drawing with 


would need contains usually about four times 
as many dimensions as are needed on the ma 
chine shop drawing of the same piece. 1 


the 


know from experi nee that to give pat 


tern maker the machine shop drawing to| 


in | 


| 
|special drawings be made for the pattern lis rare to find in your columns a statement, 
| 


shop. 


ithey made drawings for pattern shop full 
size, and with all allowances made for shrink- 
lage, draft and finish; but 
|man was the real foreman of the pattern shop, 
though one of the proprietors was nominally 
foreman. 


the plan. 
where there is a competent foreman pattern 


ing him all the dimensions and shape the 
casting is to be when finished. 

There are, however, some good reasons for 
It the 
only way I can conceive of showing the pat 


making such drawing full size. is 
tern maker the shape of irregular curves. 
Of course most of such curves may and ought 
to be, if possible, made up of parts of circular 
ares, With the length of radius and center of 
circle shown ; but where that cannot be done 
If 


the drawing is to a reduced scale the pattern 


then a full size drawing is indispensable. 


maker will have to make a full-size drawing 
with two or three views of it; but if it is full 
size he is generally content to make one or 
of it. If 
wantedin ahurry, and he has a full-size draw 


two sectional views a pattern is 
ing given him, it is usually near enough right 
for him to get out most of the stuff and glue 
itup so that itcan be drying while he is 
making his drawing. I donot object to the 
maker making 
deems necessary, but I do object to the crude 


pattern what drawings he 
and expensive way in which they are usually 
made ; and if it must be done I see no reason 
why it should not be done with appliances as 
suitable as the draftsman is allowed to have 
to do his work with. 

I have had the best success by making when 
convenient, full-size pencil drawings on cheap 
manila paper, giving enough different views 
and sections toshow the shape fully, showing 
only such holes as are to be cast in, shad- 
free-hand with blue 


ing in the sections 


pencil, drawing the outlines of parts to be 


a 
finished with a red pencil or red ink, and 
giving a// dimensions in figures, being par- 
to the 


center cirele 


and = location 
The 


his own 


ticular vive radius 
of of all 


maker is instructed to make 


ares, pattern 
allow 
By the 
above plan I can send the drawings to the 


atce for shrinkage, draft and finish. 


pattern shop and not be asked a single ques- 
tion about them, as they are so complete 
that the pattern maker can fully understand 
them, and get out a pattern that will make 
all the old 


plans used, the designer is continually being 


the casting wanted ; while with 


called on to explain what the drawings fail to 


show the pattern maker. B. CRANK. 


Kditor American Machinist : 
Upon reading the articles by “ B. Crank ” 


March 21, 


there are some things that are not clear to 


in the AMERICAN MACHINIST of 


me. 
First: When 


pattern maker is made to scale, and the di 


the drawing given to the 


mensions all put on, does he go on to say, al 
low for shrinkage and draft ? Pattern makers 
work to shrinkage rule, and if they work to 


make 


figures, why need they a full 
drawing on board (planed off for that pur 
pose)? If the casting has ports to be 





planed to fit some other casting, the drawing 
may be worked enough larger at that point. 
On What | 


allow to fit on, and Lalways have enough 


castings weighing a ton, is 


it 


This worked exceedingly well in| 


maker, to furnish him with a drawing, show. | 


{ 


| 


| 





the accuracy of which may be called in ques- 


In one shop where I was once employed | tion, 


In Mr. Peter H. Bullock’s article on ‘‘ The 
Modern Steam Plant,” in your number of 


the head drafts- | 21st March, with reference to the trouble one 


h 


his 


as with leaky stop valves, he states that, with 
of 
found that, on screwing the valve down on its 


ingenious mode measurement, he 


that case ; but Iam aware that if there is a| seat with the hand-wheel, a pressure of 1,500 
boss pattern maker with the dignity of his| lbs. was got on the joint, that the area under 
position to maintain, he might sit down on|the joint exposed to the pressure was 13 


square inches, and the pressure of the steam 


Generally speaking, then, it will be best,| was 90 Ibs. per square inch, making 1,270 


Ibs. (we will retain this amount, although 
1,170 Ibs. 
this would make a total strain on the joint of 


would be more correct), and that 


| 2,770 Ibs, 


Now, is not thisan old fallacy brought for- 
ward in a form that makes it more difficult 
to realize the truth than in its old dress, when 
it used to appear as the total strain on the 
bolts of a cylinder cover, when a certain 
force had been exerted in tightening up the 
and admitted into the 
cylinder ? 


nuts, steam was 

Perhaps the clearest way to put the case is 
as follows., Let us suppose that the cover is 
not fastened down in any way, but we will 
arrange weights around it to the amount of 
1,500 Ibs., thereby just making the joint of the 
cover tight; now let the steam be admitted, 
the strain on the joint due to the steam being 
1,270 lbs. The cover will not be lifted, as it 
is already weighted to 1,500 Ibs., and the 
joint will be just as tight as before; the truth 
being that the strain on the joint is only that 
of the greatest pressure exerted on it, whether 
that be due to the pressure of steam within 
the valve-box, or isthe effect of screwing 
down the valve with the hand-wheel. There- 
fore the real strain on the joint is only 1,500 Ibs. 

CHARLES DE GRAVE LETTs. 

Genoa, Italy. 

| We think our correspondent hardly makes 
Mr. Bullock says, in the article 
referred to ‘‘ making 1,270 (1,170) Ibs. on the 
joint before any more was put on it by the 


his case. 


wheel and stem.” This makes it plain that 
the pressure was top of the valve, acting to 
hold it to its seat. If then, in addition to the 
force with which the steam holds the valve 
its add the pressure exerted 
through the screw, it seems plain that the 


to seat, we 
total pressure will be the sum of the two 
as Mr. Bullock has it. The 


of the cylinder head is quite different. There 


pressures, case 
the bolts are holding the head to the joint, 
against the tendency of the steam to force it 
away. | 
Wooden Pump Packing, 

Vachinist : 

Where lam employed we have a battery of 
three boilers that 


Kditor American 
furnish steam for the en- 
gine, and for heating. To supply the boilers 
with water we use a No.3 Blake single-act- 
We had trouble with the water 
We take 
at times it is so hot 
This trouble had 
existed for some time; we had tried all kinds 


ing pump. 
end; could not keep it packed. 
water from a heater, and 


as to melt the packing. 


of packing in the market, but without suc- 


cess, 


Finally I took a piece of white wood, 
L}-inch thick, and turned up a disk to just 


fit the bore of pump. I soaked this in lin- 


j seed oil for three days, and then put it in the 


. | 
size 


|stock. The pattern maker allows his own 
draft without being told, and we have no 
ltrouble in understanding each other, The 


pattern maker paints the core prints red, and | 


the moulder understands it. I dot the out 
line of the cores with red ink, and the pattern 
maker understands that, 


M. E., 


ial 


but a machinist 
G 


I am not 
W. BRADLEY 


pump. ‘This wason the 8th of January last, 


and up to this time we have had no further 
We take off the head and look at 


it once in awhile, but 


trouble. 
have never had it out, 
and it appears to be as tight as when put 
in. We have hose attached to the pump, 


and throw water over the roofs in dry 
weather, 

This may not be new; I don’t know. I do 
know it is good, and it may help some one in 
similar trouble, If so, it will help to pay for 
many useful things for which lam indebted 
to the AMERICAN MACHINIST, 


A. 


W. Davis. 


8 GBI 


There 
| British navy. 





Physical Terminology. 
By W. H. Boorn. 


The study of heat, as it concerns the steam 
engine, offers some little difficulty to the 
young student, owing to the somewhat com 
plex interchangement of the different mani- 
festations of heat in reference to pressures. 
The intensity of steam at 
atmospheric pressure is 212°, whilst at the 
absolute pressure of 100 pounds per square 
inch temperature 328°. The total 
amount of heat ina pound weight of steam 
at the higher temperature is nevertheless but 
very little greater than the total heat im a 
The reason 
of this is that, as the temperature of steam 


thermometric 


is 


its 


pound at the lower temperature. 


increases—that is, as its pressure increases—its 
latent decreases. Why is this? The 
reason is as follows: A pound of steam at 
atmospheric pressure occupies a volume of 
1,642 times that of a pound of water. At 
100 pounds pressure the volume of a pound 
of steam is only 270. Now it was in the ex- 
pansion of water into steam that steam re- 
latent heat to enable it to fill the 
immensely increased volume. Similarly, by 
compelling a pound of steam to contain itself 
ina capacity of 270, where it would fill a 
volume of 1,642, we enable it to exist as steam 
with a less quantity of latent heat than it 
would otherwise require. Thus, an addition 
of sensible heat has served to squeeze out, as 
it were, some of the latent heat. This prin- 
ciple is well illustrated by forcibly com- 
pressing air in a long tube by means of a 
lightly fitting piston. If rapidly compressed, 
the closed end of the tube will be found sen- 
sibly warmed. 

This experiment may equally well be 
looked upon as a conversion of work into 
heat. The sensible heat is evidence that the 
heat latent in the tube full of air, and neces- 
sary to that volume, is given up when the 
volume occupied is reduced, and so it is with 
steam at varying pressures. From this it 
may be argued that the total heat in steam 
of any pressure should be a constant quan- 
tity. As a fact, the total heat gradually 
increases with increase of pressure, or the 


heat 


quired 


addition of sensible heat does not set free its 
full balance of latent heat. 
seems to be due to the fact 


This discrepancy 
that steam is not 
a perfect gas, as certain gases are usually con- 
sidered, which will not liquefy excepting 
under great pressure. Therefore, not being 
a perfect gas, any increase of pressure is a 
step toward liquefication, and a portion of 
the added sensible heat is called upon to 
counteract this tendency, and thence arises the 
slight increase in the total heat as pressures 
increase, this increase being simply that neces- 
sary to prevent condensation. It is, of course, 
to its latent heat that steam owes its powers 
and of performing work. 
When steam expands against a resistance it 


of expansion 


becomes cooler ; a portion of its sensible heat 
disappears and becomes latent, for the pur- 
pose of enabling the steam to fill the increased 
volume. <A portion of the steam disappears 
entirely as steam, and is re-converted into 
water. In this re-conversion it gives up its 
latent heat, which is directly converted into 
work, At the same time, also, any water 
which present with the at its 
original temperature will be too hot to exist 
as water when the pressure falls. A portion 
of this To exist as 
steam, it 


was steam 


water becomes steam. 
sensible 


heat for which it has no need, and it borrows 


borrows some of its own 
the surplus heat of the water which does 
not become steam, and it borrows heat from 
the walls of the vessel containing it, as from 
the internal surface of the cylinder in asteam 
engine, All these interchanges of heat take 
place rapidly, and continue until a balance is 
attained, It is due to latent heat that the pres- 
ence of water in the cylinder of a steam engine 
is so hurtful economically; for the water has 
carried heat from the boiler, but brought 





are about six hundred vessels in the | 


with it no power of expansion, and is there- 
| fore only a clog on the proper action of the 
| steam; for it absorbs heat ata high level, and 
| gives it out as work at a lower level, and, un- 
| fortunately, much of the lower level is dur- 
ling the exhaust stroke, when the tardily 
|} exerted expansive action takes place against 
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the piston motion instead of with it. This 
is the great argument against moist steam and 
initial condensation in the cylinder, and 
serves to explain why it is that, with excessive 
amounts of water primed over from the boil- 
er, a steam jacket may do more harm than 
good. 

In contact with water there is, for steam, a 
fixed pressure corresponding to every degree 
of temperature. The ratio is fixed and in- 
variable, but it is curious that, by mixing 
salt with the water, the pressure of steam 
made therefrom is less than the steam in con- 
tact with fresh water. Thus, salt appears to 
increase the molecular cohesion of the water, 
and this is the more curious that ata low 
temperature it has the opposite tendency, 


and assists to increase the molecular vibration | 


of ice, which it converis to water. Salt has 
thus the power of modifying the two great 
transformations which water undergoes un- 
der the influence of heat—it assists heat to 
produce water from ice, but retards its action 
in converting water to steam. No satisfac- 
tory explanation of this curious action has 
been given. 

The latent heat of water, or the heat which 
disappears when a pound of ice 
at 32° becomes water at 32°, is 
142.65 thermal units. 

When a pound of water at 212 
becomes converted into steam at 
212°, there disappears as latent 

Thisis 
very often termed the heat of 
evaporation. The last figure is 
the latent heat as determined by 
Regnault, the best recognized ex- 


heat 966.6 thermal units. 


perimenter. Andrews fixed the 
amount at 964.6. Regnault’s 
figures are, however, usually 


taken as the engineer’s and physi- 
cist’s standard, and adding the 
boiling temperature of 212° gives 
the total heat in steam as 1178.6 
at the pressure of one atmosphere. 

James Watt drew the conclu- 
sion from his own experiments 
that the same weight of steam 
at all pressures contained exactly 
the same amount of heat. Any 
discrepancy that hesobserved he 
doubtless put down to experi- 
mental errors. It remained for 
Regnault to show that the conclu- 
sions drawn by Watt were not 
absolutely correct. He showed 
that the sum of the sensible and 
latent heat increases with rise of 
temperature by a small but con- 
stant quantity, which he deter- 
mined with an accuracy not since 
shaken or disputed, as .305° of a 
degree for each degree rise in 
thermometric temperature. 

Though water is of so much 
greater specific gravity than alco- 
hol, the vapor of water which 
boils at 212° is little over a third 
as dense as the vapor of alcohol, 
and is of more than three-fold the volume per 
cubic inch of liquid evaporated. 

As the expansive force of vapors depends on 
the specific volume or proportionate expansion 
of vaporization, water has proved as econom- 
ical for heat engines as any other liquids of 
less specific gravity as liquids. 





le 
It is generally estimated among English 
builders that if an iron vessel cost $48.60 per 
ton, a steel vessel would cost $46.56 a ton of 
her dead weight of her carrying capacity. 
There is not at present any very great differ- 
ence in the price of steel and iron ships; but 
the superior quality of steel ship plates gives 
them decided advantages over those built of 
iron.—Maritime Reporter. 
< e 


No light was thrown upon the old question 
as to the influence of air pressure in increas- 
ing the adhesion of a belt, by the discussion 
of Mr. Smith’s paper on ‘‘ Tractive Force of 
Leather Belts on Pulley Faces,” at the Erie 
The 
opinions as to whether or not the air had any 
effect were, so far as expressed, just about 
evenly divided. 


meeting of Mechanical Engineers. 


| Olsen's Automatic Testing Machine. 

In the illustration is represented the latest 
and most improved form of the Olsen testing 
machines, as built by Tinius Olsen & Co., 
| Philadelphia, Pa. The essential devices of 
la machine for testing a sample of material 
are its straining mechanism and its weighing 
apparatus; also the tools for holding the 
samples, and the mode of recording the stress 
and determining the influence of the same on 
| the sample operated upop. These make the 
machine more or less able to fill the require- 


ments of a first-class testing machine. 

Taking a sample of material for tensile 
test to a machine as illustrated, it is secured 
by proper tools, one end to the extreme up- 
per plate of the machine, and the other the 
| lower end, to the plate immediately below it, 
exposing that part of the specimen between 
them on which the strain is exerted. The 
|lower plate or crosshead is secured to four 





straining screws, which pass through holes at 
| the corners of the weighing platform of the 
| machine, through openings in the levers and 
| bed-plate, and enter the driving nuts situated 
‘below the latter; feathers fittin 


or 
5 


into longi- 
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OLSEN’s AUTOMATIC 


tudinal slots cut through the threads of the 
screws, preventing them from turning. 
They therefore either rise or fall, carrying 
the lower plate with them as the nuts are ro- 
tated. 
ing, operated by outside spur gearing and 


These nuts are, through bevel gear- 


countershaft, which is readily observed at 
the lower right corner of the cut. The coun- 
tershaft is provided with double cone and 
friction pulleys, admitting of six downward 
or pulling speeds, and two upward speeds. 
For tensile tests the ends of the specimen 
are secured to the plates by steel wedges, 
which enter rectangular openings cut through 
the centers of the plates; interposed in the 
space between the wedges proper and the 
plate, are bearings, by 
which the wedges are adjusted to the speci- 


spherical surface 
men, and the specimen is adjusted centrally, 
and on a parallel line to the line of greatest 
stress, and a straight pull secured. 


The weighing apparatus consists of the 


main levers upon which the platform sets, 
three in number, but so constructed as to act 
asa single lever, supporting the platform. 
upon which rests the columns which carry 
the upper plate or crosshead. 


‘the specimen is secured in the upper cross- 


As one end of 
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head, any stress imparted to the specimen by 
the lower straining head will be communi- 
cated through the columns and platform to 
the levers. The stress on the main lever is, 
through an intermediate lever, communicated 
to the beam, where the amount is balanced 
The stresses in this machine 
are automatically balanced on the beam ; 
this is accomplished by means of a coarse- 


and registered. 


threaded screw being placed on the top of 
the beam, the sliding weight being moved by 
this screw. At the end of the screw, and also 
the extreme end of the beam neurest the ma- 
chine, is secured a wheel, by which the screw 
is operated. A small friction pinion is fitted 
into a groove in this wheel. The pinion is 
continually running, driven by a belt from 
the countershaft. 
tion between the pinion and the wheel, the 


In order to make connec 


pinion shaft bearing is mounted on one end 
of a lever, the other end being controlled by 
an electro-magnet. The electric circuit from 
a cell is connected or disconnected by the 
vibration of the beam. Thus the raising of 
the beam makes electric connection, charges 
the electro-magnet which attracts the lever, 
and thus throws the friction pinion into con- 


ere an ot 
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TESTING MACHINE. 

tact with the wheel which revolves the screw 
When the beam 
drops, the electric contact ceases, and motion 


and moves the poise out. 
of the poise stops. This arrangement simpli 
fies the testing, as the attendant may look 
after his calculations or measuring while the 
specimen is pulled apart, thus saving much 


time. The wheel at the end of the screw, 
besides operating the screw, also serves the 


purpose of a dial vernier for reading the 
smaller fraction ef the stresses. 


In 


matic motion, the machine is provided with 


addition tothe above described auto- 
means by which the machine itself will re 
In 


order to do this, the distortion of the speci- 


cord graphically the result of the test. 


men under test must not only be observed, 
but transferred to a piece of paper which is 
mounted on a drum on the beam, in front of 
which is seen the pencil for marking the dia- 


gram. The pencil is moved axially along 


the drum by the same screw which moves | 


the poise on the beam, and thus this motion 
indicates the stress on the specimen. 

The rotary motion of the drum is made to 
show the distortion of the specimen as fol- 
lows: 


On the specimen are secured heads, say 6, 


"3500 . 


rigs 5 ii 
i 


7 


8 or 10 inches apart, the distance in which 
the distortion, or in case of tensile tests, the 


elongation, is to be observed. Between the 


heads are placed small cylinders, partly 
filled with water; a similar cylinder is placed 
on the beam in front of the drum. These 


cylinders are then connected through a col- 
lector and reservoir shown at the top of the 
engraving, by the use of which the arrange- 
The drum 
carrying the paper is connected directly with 
the cylinder in front of it, and, when all is 
properly adjusted, any expansion of the cyl- 
inders and their pistons on the specimen, 


ment is controlled and operated. 


caused by its elongation, will cause a corre- 
sponding contraction of the cylinder and 
piston in front of the drum, and this motion 
is transferred 
is drawn. 


to the drum on which the line 
This line is drawn on properly 
lined paper, so that the result of the test, viz., 
tensile strength, limit of elasticity, elonga- 
tion and other ways, the nature of the ma 
terial can be observed by a glance at the dia- 
gram. 

From the foregoing, it will be seen that 
this machine is very conveniently operated. 
We are informed that, in its improved form, 
several of them are already in 
operation, 

a ee - 

A new process of hardening 
plaster so as to make it available 
for the construction of floors in 
place of wood, has been brought 
before the French Academy of 
Science by M. Julte. A mixture 
of six parts of plaster of good 
quality and one part of finely 
sifted, recently slaked white lime 
is employed like ordinary plaster. 
After it has become thoroughly 
dry, the manufactured 
from it is saturated with a solu 
tion of any sulphate 


object 


whatever 
whose base is precipitated in an 
insoluble lime. The 
sulphates especially recommended 


form by 
for the purpose are those of iron 
and zine. In order to obtain the 
maximum of hardness and tenac- 
ily, it is necessary to temper the 
limed plaster well in as brief a 
of 
with no more water than is strictly 


space time as possible, and 
necessary. 
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Railroad accidents are univers 
ally regarded as unmixed evils ; 
but that a lucky, and fortunate, 
and well-timed accident is possi 
hle was happily shown in Ken 
tucky a few days ago, when an 
uxle broke in the freight train 
which was carrying to Chicago 
of Libby Prison, 
which were there to be re-erected 
As the result 
of the accident, the materials have 


the materials 


for a public show. 
been mostly appropriated by curi 


seekers, and thor- 
oughly dispersed that we shall be spared the 


osity are so 
vulgar spectacle, against which patriotism and 
decency alike revolted. 

-- 

It will be remembered that, a year or two 
since, Edward B. Dorsey read a paper before 
ths American Society of Civil Engineers, in 
which he made comparisons between Ameri 
and English railroads, which excited a 

deal of Mr. 
Dorsey is now in South Africa, in the inter- 
est of an English syndicate of railroad con 
structors. 


can 


great newspaper discussion 


—oape 


Professor F. E. Nipher has been making 
which he 
recently presented to the Engineers’ Club of 
St. Louis. 
friction of an engine is constant at all loads, 


some experiments, an account. of 
One of his conclusions is that the 


| provided the speed is constant. 
oe 


The Boston 


schoolboy adage 


Journal It used to be a 
that up 


The application of this 


Says: 
‘*whatever goes 
must come down,” 
axiomatic principle to the price of copper is 
what is at present troubling the producers of 
that metal, 


































































































































































ores 





a 


Satie abet 











To prevent delays all Communications 
should be addressed to the Company. 





PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co. 
96 Fulton Street, New York. 





Horace B. MILER, Pres’t and Bus. Manager. 
Lycureus B. Moore, Treas. and Sec’y. 





F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER, 


Frep J. sapien Associates. 





Special Announcements. 

GP Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do 80 as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

S@ Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

&@™ We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 
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The Mechanical Engineers at Erie. 


The recent meeting of the Mechanical En- 
gineers at Erie, to which we bave previously 
referred, was a pleasant one, and no doubt 
it was profitable to those who attended. The 
attendance was not as large as it would have 
been had it not been for the fact that so many 
of the members were to take the European 
trip, and hence were busy getting their busi- 
ness in shape to leave. There was, however, 
a very fair attendance, and the interest was 
well maintained. 

As usual, there was considerable time given 
to excursions and receptions; in fact, the 
growing interest of the people—manufact- 
urers and others—in the society was empha- 
sized at Erie; either this or the citizens are 
more than ordinarily hospitable. One thing 
appears certain : they are proud of the manu- 
facturing interests of their city, and fully 
appreciate the work of manufacture in build- 
ing up its prosperity. 

As usual, the time for the work of the society 
was too short, and the discussion of the papers 
not so full as it would have been if members 
had not appreciated the fact that there was 
too much work for the hours that could be 
devoted to doing it. The lack of time was 
particularly noticeable in the instance of 
‘Topical Discussions,” most of the questions 
propounded remaining untouched at the close 
of the meeting. These questions are an im- 
portant feature of the meetings of the society, 
because nearly every member is interested 
in them, and most of the members have had 
some experience in relation to them. The 
questions are always of a mechanical or engi- 
neering nature, and their impromptu discus- 
sion, in which so many take part, is always 
interesting and instructive. 

Discussions of papers will be sent to the 
secretary, to appear inthe Transactions, but 
this is by no means so satisfactory as discus- 
sions on the floor; as the practice of discus- 
sion only in the Transactions increases, mem- 
bers are likely to see less occasion for attending 
the meetings, and the attendance will suffer 
accordingly. Before long the propriety of 
presenting fewer papers, and having a fuller 
discussion of those presented, is likely to 
come up. 

Secretary Hutton is to be commended for 
his action in preventing a mechanical bazaar 
being made of the rooms occupied by the 
society. He had considerable work of this 
kind to do at Erie, and he didit so courte- 
ously as to give no cause for offense. It is 
the custom of some societies to permit, and 
even encourage the bazaar feature, and it is 
not to be wondered at that salesmen antici- 
pate the same privilege from the Mechanical 
Engineers. Thiscustom has proved not only 
annoying, but damaging as well, to other soci- 
eties, and the secretary is acting in the best 
interests of the members in discountenancing 
it before it becomes a nuisance. 


Sunday Work. 


It is gratifying to note that there is quite a 
general movement among the railroads and 
street car lines, looking to the reduction of 
Sunday work to the lowest possible limit, 
and doing away with it entirely wherever 
the nature of the case will admit. The ques- 
tion of Sunday work has, of course, a moral 
side, and it is that side which most strongly 
influences many who are striving to lessen the 
evil. But, aside from the moral and religious 
side of the question, there are many convine- 
ing arguments against requiring men tolabor 
continuously and without intermission, or 
with periods of rest only at long and irregu- 
lar intervals. 

Physiologists are universally agreed that 
men need, for purely physiological reasons, 
one day’s rest out of the seven, and in every 
instance where there has been an opportuni- 
ty to make a fair comparison between the 
results of the labor of men who worked con- 
tinuously every day, and those who rested 
one day in seven, the showing has been favor- 
able to the latter. In this connection the 
president of the Delaware & Hudson Canal 
Company’s Railroad is quoted as saying that 
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Sunday simply because we can 
get more and better work out of our men in 
six days than we can in seven.” 

There is plenty of evidence upon this 
question, all pointing in the same direction, 
and the conclusion is inevitable that the al- 
most universal desire of workmen for rest on 
Sunday, and their strong objection to work- 
ing continuously every day, is the result of 
a natural physiological law, which, like all 
other laws of the kind, cannot be violated 
without some one having to suffer the penalty. 
And it isnot likely that the workmen suffer all 
the penalty, either; employers and the public 
suffer quite frequently. 

There is good reason for believing that 
many railroad accidents are directly trace- 
able to physical and mental exhaustion of 
trainmen, caused by the strain of severe and 
exacting duties, performed without relaxa- 
tion for a period of time beyond that which 
is allowed by nature. And in the case of 
street railway employes, who are required 
to work from twelve to sixteen hours every 
day, Sundays included, it is probable that 
society suffers, and will suffer, a large share 
of the penalty. For the presence in the 
community of a considerable body of men to 
whom civilization means almost, if not quite, 
nothing, upon whom society has imposed 
burdens almost intolerable and _ infinitely 
heavier than are imposed by nature as a con- 
dition of living—we say that the presence of 
a body of men living under such conditions 
isa menace and a danger to republican insti- 
tutions. It is especially necessary, if the ex- 
periment in popular government undertaken 
here one hundred years ago is to prove a suc- 
cess, that our citizens should have time, 
opportunity and encouragement to cultivate 
the moral and intellectual faculties which dis- 
tinguish men from mere brutes; and those 
who deny that the common people will take 
advantage of such opportunities to improve 
themselves, in effect deny the possibility of the 
continued success and permanence of our form 


of government. 
a 


Lucius W. Pond. 


Lucius W. Pond, the well-known machine 
tool manufacturer, of Worcester, Mass., 
died in that city, May 21, at the age of sixty- 
three years. Mr. Pond was born in Hub- 
bardstown, Mass., and at twenty years of 
age went to Worcester and learned the ma- 
chinists’ trade. He was one of the pioneers 
in the business of manufacturing machinists’ 
tools, and was the founder in Worcester of 
the business which has since been moved to 
Plainfield, N. J., and is known as the Pond 
Machine Tool Co., and also of the L. W. Pond 
Machine Tool Co., of which he was at the 
head at the time of his death. Mr. Pond’s 
life has been an eventful one, and not with- 
out its times of serious difficulty and trouble, 
the particulars of which were very gener- 
ally referred to at the time of their occur- 
rence. 

It is no small testimonial to his character 
to be able to say that before his death he 
lived down those troubles, and died univer- 
sally esteemed and respected by the people 
amongst whom his life had been spent, who 
were best acquainted with him, and _ best 
able to judge of his real value and worth as 
aman and a citizen. 

: cape e 


A Novel Engine Lathe. 


On our first page of this issue we publish 
an engraving of a lathe which seems to de- 
part from the stereotyped forms as far as it 
would be possible to depart from them, even 
if such departure were, for its own sake, 
made a prime object. Almost every feature 
of this tool differs radically from the usual 
forms, and we think a study of the details of 
its construction will prove both interesting 
and instructive to mechanics and others in- 
terested in such matters; we have, therefore, 
arranged for the publication of descriptive 
articles, accompanied by engravings made 
from the working drawings, and showing all 
the details. The articles have been written 
by Prof. C. I. King, under whose supervision 
the lathe was constructed, and, we have little 
doubt, will meet with appreciation by our 





they ‘‘ have not for years turned a wheel on 


Literary Notes. 


A POSTAL DICTIONARY. Being an Alphabeti- 
cal Handbook on Postal Rates, Laws and Reguia- 
tions, for all who use the Mail. Compiled from 
Official Sources by Edward St. John. Published 
and sold by the Hvening Post, New York. 

This little book of 94 pages contains exactly 
the information that all who use the mails 
should be in possession of. It tells what can 
and what cannot be sent by mail, how to 
send it, and what the cost will be. Itshould 
be in every counting room and office, and in 
every family that patronizes the post-office. 
The price is only 15 cents, 


London Engineering, in its issue of May 3 
(which is greatly enlarged for the occasion), 
contains more than ninety pages of engrav- 
ings and descriptive matter relating to the 
Paris Exhibition. The illustrations, of which 
there are literally hundreds, represent in detail 
the exhibition buildings and their surround- 
ings, and the text is masterly in its complete. 
ness. Altogether the effort of Hngineering to 
give its readers complete information relating 
to the exhibition up to the time of iis publi- 
cation, represents enterprise we have never 
seen equaled in journalism of its kind. 


Mechanical Technology of Machine Con- 
struction is the title ofa new book published 
by Mr. Jno. J. Flather, of Bethlehem, Pa., 
instructor in mechanical engineering in Le- 
high University. Prof. Klein is given as the 
author of the work, and we are informed 
that it has evolved under him, and that he 
has used it in other and various forms for 
some years past, though its present arrange- 
ment and much of the matter is due to the 
publisher. The book, which is 44’ x 74” 
and opens at the end, is intended for use in 
connection with a system of shop visits 
which is maintained at Lehigh University. 
In it there are a series of questions asked the 
student, relating to each department of an 
engineering works, including the machine 
shop, blacksmith shop, pattern shop and 
foundry. The questions relate to the tools 
and processes to be scen in these various de- 
partments, and require full explanations in 
writing, with numerous sketches, to furnish 
which will evidently require considerable 
observation by the student, and help him to 
acquire the habit of accurate and close obser- 
vation, which is so necessary, and at the same 
time familiarize him with the technical names 
of the various machines and parts of ma- 
chines and tools used. There are, besides, a 
great many drawings of forgings, patterns, 
castings and finished parts of machines 
which the student is required to describe the 
making of, giving free-hand sketches showing 
each step in the process and the tools and ap- 
pliances used ; these pieces not being made 
in the shops at the time of the student’s visit to 
them. The bookis, in short, a means of secur 
ing a thorough and systematic course of 
observation as a substitute for actual shop 
experience, and seems admirably adapted to 
that purpose. We should think that, for 
young men who have finally decided to study 
and adopt engineeripg asa profession, and 
to dispense with actual shop practice, this 
book would be a very useful one. 

Though intended in part for the instruc- 
tion of students, in the use of technical 
terms, one notices a few instances which 
seem to indicate that the author had come 
a little short of that entire familiarity with 
such terms that most experienced and in- 
telligent shop men possess. An instance of 
this is seen in the first sentence of the first 
division of the book, relating to the machine 
shop, where the student is asked to ‘‘describe 
the features which characterize the different 
kinds of engine or power lathes,” as though 
the terms engine lathe and power lathe 
were synonymous. We think that the book 
would prove useful in the hands of an intel- 
ligent apprentice to either of the trades men- 
tioned, and would, if thoroughly used, help 
very much in acquiring a general knowl- 
edge of and familiarity with the dif- 
ferent involved in the produc- 
tion of finished machines, not by giving 
him the information direct, but by help- 


processes 





readers. 


ing him to seek it in a systematic way, 
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and would be useful in pointing out to him 
the particular lines upon which his investiga- 
tion could profitably be carried on. 


PIONS an 
(jue aaine 


Under this head we propose ‘to answer | questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If 8o requested, neither name, correct initials nor loca 
tion will be published. 

















(228) If G. T. W., New York, who in- 
quires about paint and varnish to withstand heat, 
will inquire of manufacturers of paints, they will 
give him the information he desires. The Joseph 
Dixon Crucible Company, Jersey City, N. J., are 
large manufacturers of such paints. 

(229) W. H., , writes: I have two 
gears which I wish to cut spiral at an angle of 45°. 
The distance between centers is 24% inches, and they 
are to be cut 12 pitch. The gears are to be the 
same size. How many teeth should there be in 
each? A.—24. 2. Is there a rule for calculating the 
number of teeth of spiral gearing for all angles and 
pitches? If so, please give it. A.—The rule is the 
same as for ordinary spur gearing. Multiply the 
pitch by the pitch diameter. 3. Should the gears 
above mentioned be turned the same size as they 
would be if the teeth were straight instead of spiral? 
A,—Yes, 


(230) Radius, Canada, asks: Which is the 
correct radius for a link (such as is used for an or 
dinary American locomotive) to suit a rocker whose 
lower arm is 34 of an inch out of line with its upper 
arm? A.—Connect the upper rocker arm to the 
valve; set the valve in its central position, and 
measure the distance from the center of the driy- 
ing axle to the center of the lower rocker arm pin; 
this distance will be the radius of the link. Oc- 
casionally master mechanics will use a radius 
slightly different from the one just given; the latter 
radius is the one generally adopted, and in practice- 
we believe, will give the best results. 

(231) W. J. D., Campbellton, N. B. 
writes: I havea vertical boiler, 48 inches high, 36 
inches diameter, sixty tubes 2 inches diameter, 24 
inches long. The tubes leak very much in the top 
re 1. Do you prefer tubes beaded in top sheet? 

-If the tubes are properly expanded, beading 
“a have but very little effect in increasing their 
tightness. 2. What do you think of putting rings in 
the top of tubes? A.—Thin copper ferrules placed 
between the tubes and flue-sheet will have a tenden- 
cy to prevent leaks, and will give excellent results 
when the tubes have considerable play in the holes 
in which they are to be expanded. These ferrules 
are about 4 of an inch thick at one end, and bored 
out tapered, so as to form a knife edge at the other 
end of the ferrule; the tube is slightly tapered at 
the end to receive the ferrule, and both are then 
expanded. We do not favor rings placed inside of 
the tubes. 3 What do you think of putting stays 
through the flue-sheets? A.—Stays should be placed 
wherever the weakness of a boiler may demand. 
Unless we have a drawing of your boiler, we can- 
not say whether stays through the flue-sheet are re- 
quired or not. 

(232) R. B. H., Chester, Pa., writes: 
tell me how to get the length of an are, or perhaps 
you will call it the circumference. A.—The circum- 
ference of acircle is found by multiplying the di- 
ameter by 3.1416. To find the length of an are when 
the number of degrees of the angle subtended by 
the are are known, multiply the number of de- 
grees in the angle by the circumference, and divide 
by 360; the quotient will be the length of the are. 
Example: The lines drawn from the extremities of 
an are to the center from which it has been de- 
scribed form an angle of 60 degrees; the radius is 12 
inches; what will be the length of the arc? First 
find the circumference of the circle of which the 
arc isapart. The diameter of this circle is 
= 24inches; and the circumference is equal to 2 
3.1416 = 75.3984 inches. Multiplying this circumfer- 
ence by the number of degrees of the angle sub- 
tended by the arc, we have 75.3984 & 60 = 4523.9040; 
4523.9040 

360 
12.56-++ inches, say 12 9-16 inches, which is the length 
of the are. The foregoing rule is based upon the 
principle that the length of a given arc is to the 
circumference as the number of degreesin the angle 
subtended by the arc is to 360 degrees. 


(233) F. F., Oakland, Cal., 


a small sailing schooner, 





Please 


12 xX 2 


dividing this product by 360, we have 


writes: I have 
68 registered tons; 90 feet 
over all; 24 feet beam and 6 feet 8 inches depth of 
hold. She carries one hundred thousand feet of 
lumber, and is a fine sailer under canvas. I am 
running from San Francisco up the coast a distance 
of about one hundred miles. I wish to put steam 
power into her, only to be used when there is no 
wind, and going in and out of ports. Her speed is 
to be about 4 or5 knots an hour. I want some- 
thing with as little machinery as possible. Can you 
advise me what kind of machinery would be the 
most suitable for that purpose? Iam running her 
entirely in salt water, and wish to carry but very 


little fresh water. Canasingle high-pressure en- 











gine be used with a condenser, and without an air- 
pump? A.—You will need a condensing engine, 
and of course an air-pump. But the exact type and 
size of engine we cannot give without knowing 
more of the boat and the service. It seems to us 
that, since in all probability you will not build the 
engine yourself, the best plan would be to allow 
the firm which undertakes to build the engines to 
make their own design, suitable for the service into 
which you may wish to put the boat. Such a course 
will not cause you any extra expense, and will be 
more satisfactory in the end. 
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Transient Advertisements 50 cents a line jor each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y 

20’ Upright Drills. J. E Snyder, Worcester, Mass. 

23’ Upright Drills. J. E. Snyder, Worcester, Mass. 

25’ Upright Drills. J. E. Snyder, Worcester, Mass. 

28’ Upright Drills. J. E. Snyder, Worcester, Mass. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

‘‘Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

S. W. Card & Co., Mansfield, Mass., carry a full 
line of Stay Bolt and Patch Bolt Taps. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller T ‘ube Expanders. 

-~attern and Brand Letters. Vanderburgh, 

& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 131 sold, and all 
suocesstul. David Bovle, 521 Monroe st., Chicago, Il. 

‘*How to Keep Boilers Clean.’ A 96-page book 

mailed free by Jas. E. Hotchkiss, 120 Liberty st., N. Y. 

Selden Packing for stuffing-box, with or eK 3 
rubber core. Randolph Brandt, 38 Cortlandt st., 

Best silk wiping towels for machinery in ge 
market. S. A. Smith, 23S. Canal st., Chicago, Il. 

Iron Planers from 16’ to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

Man’f’rs of Sash Weights, write to Humphrey & 
Good, Bellefontaine, O., for valuable information. 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Tl. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
50 pages. Fully illustrated. Frasse & Co., 92 


Wells 


by 


Over 55 : 
Park Row, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Split Pulleys at low prices and of same strength 
aa appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


See illustration of Portable Key-Seating Machine 
in April 4 issue. For further particulars address T. 
Cc. Dill Mach. Co., 726 Girard av., Philadelphia, Pa. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See May 9, p. 15._ Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


The best Emery Wheel made is the ** Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 


bog Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il- 
eee pumping machinery and reports of duty 
trials. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Mechanical engineering in all its 
branches, working drawings for = transmission of 
power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Horne lisville, N. Y. 


Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo., 

cloth, $2.00. Cire ulars and ¢ ‘atalogue of Books for en- 
sinects free. E. & F. N. Spon, 12 Cortlandt st.,N Y. 

Patent or shop rights for sale, for perforating 
iron or steel plates for steam boilers, bridge work, 
iron or steel ship work, marine boiler heads, equal 
to drilled work and fifteen times quicker. Samples 

can be seen and circulars obtained from R. E. 
Dietz, 60 Laight St., New York. 

** Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 


‘* Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’a Co., 96 Fulton st., New York. 

‘* Practical Drawing.”” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MACHINIST, should be closely followed by ever y stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including May 23, 1889 issue, 77 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 

** Modern Locomotive Construction.”” ByJ. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mec hanic: 8s all over the world 
Commencing with the June 27, 1885 issue, 92 articles 
have thus far appeared up to and including the 
May 30, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. 8. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 
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Wilder will 
foundry at Blacksburg, 8. C. 


build a machine shop and 


The Roy Lock Nut Company has been incor 
porated at Cincinnati, Ohio. 
The Batesville (Ark.) & Brinkley Railroad Co. will 
rebuild their machine shops, recently burned. 
The Stewart Boiler Works, Worcester, Mass., 
purchased land upon which to build new shops. 


has 


It is said there is a project to consolidate all the 
iron companies in Birmingham, Ala., and vicinity. 

The Florida Central and Peninsular Railroad Co. 
will build shops at Fernandina, Fla., to cost $100,000, 

E. G. Morris & Son contemplate the 
their machine works from Morrisville, 
dartown, Ga. 


removal of 
Ala., to Ce 


The Winnipisiogee Paper Company, at Franklin, 
N. H., will build a mill about 100 feet square for the 
manufacture of sulphite paper. 

The Logan, Swift & Brigham Envelope Company, 
of Worcester, Mass., has decided to erect a new 
factory this summer, and the plans for the building 
are now nearly completed. 

N. M. Jones, John O'Connell and H. P. Bradford 
have applied fora franchise to lay gas mains at 
Pine Bluff, Ark. They will build gas works witha 
daily capacity of 200,000 feet. 

It is thought that the new wire rod mill, at New 
Castle, Pa., will be completed in August. About 
150 tons of wire will be turned out daily, 100 tons of 
which will be used in the nail works. 

The Red River, Sabine & Western Railroad Co. 
have accepted the proposition of the citizens to 
take $20,000 of bonds and donate 20 acres of land 
fora depot and machine shops at Palestine, Texas. 

The new factory of the Cheshire Shoe Company 
at Pittsfield, Mass., will contain about 30,000 feet of 
floor room, and will be one of the largest and most 
complete shoe factories in the country. Work on 
it will begin soon. 

The Scranton Iron & Brass Co., Scranton, Pa., has 
issued a circular describing the Wilson sliding door 
hanger, of which this company is sole manufacturer. 
The circular contains cuts, and describes the man- 
ner of applying the device. 


The Spring Manufacturing Company has been or- 


ganized at Martinsburg, W. Va., for the purpose of 
manufacturing wagons and agricultural imple 


ments; the 
lege of increasing it to $100,000, 


capital stock is $25,000, with the privi- 

The Cornell Mills Corporation, 
has been formed, with John D. 
John W. Hargraves, treasurer; 
Daniel H. Cornell, James F. Stephen A. 
Jenks, R. P. Snelling, Arthur L. Kelley and Myron 
Fish, directors. The capital ts $400,000. 


Fall River, Mass., 
Flint, president; 
Reuben Hargraves, 
Jac kson, 


The Allegheny City (Pa.) Select Council, at a meet- 
ing a few days since concluded to advertise for 
proposals for an electric light plant, to be erected 
and operated for six months by the bidder, and 
then, if satisfactory, to be bought by the city. 

Pittsburgh (Pa.) is soon to have two new street 
railways. The Diamond Street Railway Company, 
with a capital of $50,000, chartered this week, will 
build a line five miles long. The Bellevue and Pitts- 
burgh Street Railway Company, capital $48,000, 
lately chartered, will put down a line eight miles in 
length. 


Geo. Richards & Co., Broadheath, near Man 
chester, England, send us what is termed a pocket 


edition of their machine tools and tool room appli 
The catalogue is an excellent one. Itcon 
tains cuts of a great variety of machines, and tools 
for metal-working; also of 
and its equipments, ete. 

The name of the Milwaukee Machine Tool Com 
pany has been changed to the Kempsmith Machine 
Tool Company, taking this name from Mr. Frank 
Kempsmith, who is at the head of the mechanical 
department. The company is to manufacture iron 
and brass working machinery, to 
bring out a new milling machine. 

J. W. of the Diamond Knitting Mill, of 
Cohoes, who is interested with a syndicate of 
Boston capitalists, will build a new mill at North 
side, N. Y. The proposed mill will be 150x60 feet, 
and five stories high, and will be used forthe manu 
facture of cloth. Three hundred and fifty 
persons will be employed. The capital is $250,000, 

The Glenmore [ron Company will erect a large 
plant on the Glenmore estate, three miles from 
White Sulphur Springs, W. Va. They have acquired 
3,000 acres of land, upon which there isa vein of 
iron ore, from forty to sixty feet thick, and six miles 
long, Which can be mined by open cutting. The 
Chesapeake and Ohio Railroad will branch 
line to the works and mines. 


ances, 


steam engines, shafting 


and are about 
Himes, 
B.. ei 


Jersey 


run a 


A Matamoras dispatch to the New Orleans 7imes- 
Democrat says: The Government has granted a 
charter for a railroad from this city to Bagdad 
the mouth of the 
bonds. 


, at 
Rio Grande, with a subsidy in 
It is hoped here that Bagdad will, when the 
road is completed, become the entry port for goods 
coming into North Mexico. The Revista says 
that General Geronimo Trevino, General Bernardo 
Reyes, Governor Garza Ayala and Pedro 
Martinez have received a charter to construct a 
railroad on the route proposed, under the Telfener 
concession. 


Senor 
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The machinery of the Birmingham Lock Co., at 
Bessemer, Ala., is in place, and work has begun. 
The plant consists of a main building 200x40 feet on 
the ground, and two stories high, with an L at each 
end, 75x50 feet, and one story high. Between the 
Ls is the engine house 40x25 feet, which contains a 
100 horse power Hamilton-Corliss engine, and a 150 
horse-power steel boiler. 

John Gilman, representing the Hartford & Wor- 
cester Railroad Company, recently addressed a 
meeting of manufacturers of Rockville, Conn., upon 
a proposed road from Stafford Springs to Hartford 
by way of Rockville. A committee was chosen to 
obtain funds for a survey of the route by which 
the railroad distance between Boston and Hartford 
will be lessened fifteen miles. 

A charter filed in the recorder’s office 
for the Furnace Company, to be lo- 
cated at McKeesport, Pa. The capital stock is $1,000,- 
000, divided into 10,000 shares at $100 per share. 
The directors are D. W. Hitchcock, S. W. Whit 
marsh, J. H. Flager, E. C. Converse, Horace Crosbey, 
C.J. O'Connor, and E. W. Converse. William S. 
Eaton, Mass., is treasurer. 


has been 
Monongahela 


of Boston, 
The citizens of Spokane Falls, Washington Terri- 
tory, subscribed $30,000 towards the capital 
stock requisite for the establishment of a woolen 
mill on the Falls of Spokane river, and invite cor- 
respondence from men of capital and experience, 
who would join with them in the enterprise. Last 
year’s production of wool in Oregon and Washing- 
ton amounted to 10,000,000 pounds, 


have 


There is water-works agitation at Harrodsburg, 
Ky.; Baltimore, Md.; Johnson City, Tenn.; Fort 
Worth, Texas; Gordonsville, Va.; Green Forest, Va.: 
Milton, Mass.; Burlington, Wis.; Sanford, Me.; 
Centreville, Md.; Salamanca, N. Y.; Fairhaven, 
Mass.; North Brookfield, Mass.; Du Quoin, IL. 
Hendersonville, N. C.; Andover, Mass.; Yuba City, 
Cal.; St. Paul, Minn.; Hempstead, L. I.; Sturgis, 
Mich.; Niles, Mich. 

A new silk mill will soon be erected at Riverside 
Park, N. J., which will furnish employment fora 
large number of operatives. When completed, the 
mill will be 250 feet long and 50 feet deep, and four 
stories in height, while a portion of 50 feet square 
will be five stories. The walls will be built of brick. 
A fire-proof silk vault, 50 feet square, of brick and 
cement, will be built beneath the mill. The cost of 
the structure $50,000, 


The Eastern Manufacturing Company has begun 
operations on the site of its proposed pulp mill 
at Brewer, Maine. The mill will be 280x90 feet, 
with a storage warehouse 80x30 feet. The boiler 
will be a separate building, 154x683 feet in 
and of brick. There will be five steel boilers to 
be made according to specifications of the Hartford 
Steam Boiler Inspection and Insurance Company. 
An electric light plant will also be put in. 

J. A. Dunkle F. Dunkle, of Steelton, and 
J.C. B. Ewing, of Harrisburg, have bought the en- 
tire plant and good will of the Star Steam Heater 
Company, of Mount Joy, 
control of the patents 


is to be 


house 


size, 


and 8. 


including the exclusive 
Large and commodious 
shops will at once be built at East Harrisburg, Pa.. 
according to new plans especially adapted for their 
business. Three departments, viz., boiler making 
machine and foundry, will be fully fitted eut with 
machinery. 

Jones & Mack, Cincinnati, Ohio, have issued a 
circular entirely unique in character. The leaves 
are small-size blue prints, and in this respect set 
forth in part the character of their work, as they 
do blue printing as part of their business. They 
make special machinery, and tools for the du- 
plication of parts, designing them for rapid work. 
This part of their work is set forth by a print very 
in its character, 
be appreciated. 


also 


suggestive which must be seen to 
They also manufacture various 
specialties, design machinery, make drawings, as 
sist inventors in perfecting machines, examine ma- 
chinery for those at a distance contemplating pur 
chasing, and general engineering business, 
which is set forth in their blue print circular. 


doa 


A number of the new steel freight cars of this line 
(Vera Cruz) expected shortly to arrive. The 
policy of the management has for along time past 
been directed toward making the road-bed excep- 
tionally solid, and a amount of money has 
been invested in steel ties, which have proven well 
suited to the requirements of the line, known to be 
one of the difficult of maintenance in the 
world, on account of its tremendous gradients. The 
good results of this wise building up of the line will 
be seen when the competition of the 
Railway begins, for it will be 


are 


large 


most 


Interoceanic 


then made evident 


that, by having got its road-bed into a condition 
where it can be kept in repair at a comparatively 


small expense, the line can sustain a sharp rivalry. 
—Mevican Financier. 


Work is going on rapidly at the Howland Mills. 
New Bedford [Mass.], and mill No. 2 is well under 
way. The two mills and the engine and_ boiler 


rooms will make three sides of a square, and in this 
handsome maples. The 
, is very airy and pleasant, 
and the surroundings are very unlike the usual cot- 
ton mill environments. The company tenements 
are not unattractive homes, but pretty cottages, 
differing in size and design. Tenants are beginning 
the work of laying out lawns and flower beds about 
their The houses are fitted up most 
conveniently. A boarding house is being erected, 


square stand several large, 
location, close to the bay 


residences, 


and this will be as unlike the usual mill boarding 
house as the cottages are unlike the usual mill 
house, There will be wide piazzas, giving a fine 


view of Buzzard’s Bay, and the houses will be fitted 
with bath rooms and other modern conveniences. 
Twenty-five more houses are to be put up the pres 


ent year.—Boston Journal of Commerce. 
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Machinists’ “Supplies sand Iron, 


New York, May 25, 1889. 

Iron—American Pig.—No material change in the 
general condition of the market has occurred since 
our last report, and the feeling seems to be quite 
general that the bottom has not yet been touched 
We quote Lehigh No.1 F yundry, $17; No. 2, $16 
Southern brands are $1.00 less 

Scotch Pig.—Coltness, $21.50 to $21.75; Gart 
sherrie, $20: Summerlee, $21 to $21.50; Eglinton, $19 
to $19.25; Dalmellington, $19.75 to $20; Clyde, 
$20.50, and Langloan, $20.50. 


 *¥WANTED*# 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturaay morning jor 
Vie ensuing week's issue. 





A foundry superinte onder nt wants situs ation or pi part 
nership. Address Box 101, AMERICAN MACHINIST. 
Wanted—A first-class machinist who is also a 
good tool dresser, fora shop 100 miles from New 
York. Address with refs... Manufr., Am. MACHINIST. 
A young engineer wants a permanent situation; 
first-class references furnished Address, stating 
style of engine and salary, E. E. P., Theresa, N. Y. 
Wanted—Marine draftsman; good opportunity 
for one accustomed to iron ship-building, engine 
and boiler work. Marine, Box 299, Chester, Pa. 
Wanted—By practical, experienced, pushing iron 
foundry foreman, a position as such on any class of 
work. Pusher, AMERICAN MACHINIST. 
Wanted—Position as foreman by first-class ma 
chinist; at present holding same position; heavy 
work preferred. Address Reliable, AM, MACHINIST. 
Mech. draftsman (22), graduated at a German 
technical college, wants position: salary $10 week- 
ly. Address Box 98, AMERICAN MACHINIST. 
Mech. engineer and draftsman, inventive and of 
progressive ideas, with good all- oe experience, 
desires engagement. Address W. N., AM. MACHINIST. 


Wanted A situation as dle) by an experi- 
enced pattern maker and draftsman well up in the 
work. Eng. and general machinery; Western loca- 
tion preferred. ** Machinery, B.,’’ AM. MACHINIST. 

Wanted—A man totemper dies, taps and ream 
ers. Must be competent and understand the best 
methods of tempering steel. Address Box 94, 
AMERICAN MACHINIST. 

Wanted—Situation by practical tool maker (36), 
accustomed to fine small work; fair draftsman; ex 
perienced in designing special tools and fixtures; 
willing to start on moderate salary if chance for ad 
vancement. Address Box 50, AMERICAN MACHINIST. 

Wanted—A thoroughly competent and energetic 
man, to take charge of about 100 men in the ma 
chine shop department of an agricultural imple 
ment factory in Western Canada; none but an expd 
man need apply. Agricultural, AMERICAN MACHINIST. 

Wanted—A foreman to take charge of a small 
machine shop manufacturing special tools. ‘To one 
fully competent, a good salary will be given or a 
permanent interest in the business. A young man 
preferred, and one who can give undoubted refer 
ence as to character and ability. Box 100. AM. Macu. 





+ MISCELLANEOUS WANTS — 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0. 

New catalozue of engineers’ specialties free 
Crescent Mfg. Co., Cleveland, 0. 

Steel Name Stamps, Copper Burning Brands, ete 
W. G. Sackmann, 1099 First av., Cleveland, Onio. 

Light and fine machinery to order; Foot Lf ape. 
Catalogue for stamp. E. O. Chase, Newark, 
_ August C, Christensen, 24 State st., N. Y., ¢ se 
ing Engineer. Designs of all kinds of Machine ry. 


Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 


Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, Hints and Suggestions for 
Steam Users.” Lord & Co., P.O. Box 1262, Phila., Pa 

Room and power to rent to suit any capacity, 
large or small. Inquire of Hartford, Conn., Board 
of Trade. 

Wanted —By a reliable foundry and machine com 
pany, a few specialties to manufacture; patented 
articles preferred, F. & M. Co., Am. MACHINIST. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scalein steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—100 or more machinists or amateurs to 
seng for model engine castings; Complete in sets: 
send for circular. Lowell Model Co., 170) Merri 
mack Street, Lowell, Mass 

Wanted—At once, two combined punching and 
shearing machines, new or second-hand, to punch 
14" hole in 144’, and shear 144” with 30” gap, with 
or without eng’s attached. State price delivered in 
Toronto. The Polson Iron Works Co. (Ltd.), Toronto 


RrOR SALE. 
40 Ibs. BRADLEY CUSHIONED 
HAMMER in good order, 


A. F. WHITIN, Treas., Whitinsville, Mass. 
Ww ANTED:- Machinery to build. Specialties in 


CAST IRON to manufacture. Fine, 
solid CASTINGS for Dies, Moulds, Dynamos, Motors, &c. 
MANUFACTURER, P. ry Box 886, New Haven, Conn. 

















Established 1882. BRADLEY’ Ss 


A FAMERS | 


RUN BY BELT. 





» 
HELVE HAMMER 





BRKAUDKY 8 


BRADLEY Ss 
UPRIGHT HAMM PRIGHT HAMMER 


BRADLEY S HEATING FORGES 


Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS 
and men fully \ 
employed and 
, reduce the cost 





a 
gsper tonne HARD COAL of production. 


ING BRADLEY & SOFT 
BRADLEV& Co. SYRACUSE,N.Y COAL FORGE 
®3Murrayst.NEW YORK; 98 Sudbury st BOSTON, MASS. 








SOLID EMERY grok 
Triple Coated gai Mik 


WHOLESALE ONLY BY 


HE TANITE CO., 
TROUDSBURG PA. 
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MACHINIST’S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y, 


SOLDERIN 


Steel 
may be done without R UST 
causing 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, prepaid, for 10 cents 
FOR SALE BY ALL DEALERS. 
STERLING ELLIOTT, NEWTON. MASS. 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made, 


WRITE FOR ESTIMATES. 











Iron and 





We never sleep. 





WOOD-WORKING MACHINERY. 


A HISTORY OF THE PLANING MILL. 
With practical suggestions for the Construction, 
Care and Management of Wood-working Machin- 
ery. By C. R. Tompkins, M. E. 12mo, cloth, $1.50. 


JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCLENTIFIC AND INDUSTRIAL WORKS, 
*.* Catalogues Supplied gratis and free by Mail to order 





SEND FOR CATALOGUE. 





Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


FOR SALE. 


A Valuable Plant of Machinery, consisting of 
Milling Mac hine 8. 
Screw 
Engine Lathes. 
Drili Presses. 
Heavy Drops and Presses, &c., &c 
Also Pools. Belting, and Factory Fixtures. 
Formerly the property of ** The Howe Sewing Machine Co 


Address THE NEW HOWE MFG. CO., 
BRIDGEPORT, CONN. 


FOR SALE. A MACHINE SHOP 


With a good water-power and e quipped with a fine 
lot of toolsyin a large village in Western N. Y. 
Said plant is making special work, and has special 
tools for same, and a party is taking nearly its 
whole production and bas had to place a large 
order elsewhere, on account of not being able to 
fill orders. Parties owning this are in other busi- 
ness and are not practical in this line, is the reason 
for selling. For full particulars, address 


P.. AMERICAN MACHINIST. 























("ives MACHINERY 


Class 
of Work 








93 Liberty St., | 113 Federal St., 
NEW YORK. BOSTON. 


For Send 
Every as 


wowace CATALOGUE. 








~ THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


=—END 


MILLER, METCALF & PARKIN, 


MANUFACTURERS OF 


DIE 
TOOL 
SPRING 
MACHINERY 
SELF-HARDENED 
AND ALL KINDS OF SHEETS, RODS & COILS. 


CHICAGO, ILLS. PITTSBURGH, PA. NEW YORK, N. Y. 


SEBASTIAN, MAY & C€0.’S 


—_NEw— 


l8-in. Engine Lathe 


Just introduced. New design. All the latest 
improvements. Write for cuts and prices. Com 
plete catalegue of foot and power lathes and tools 
mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 


STEPHENS’ PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 
INCOMPARABLE FOR STRENCTH, DURABIL- 
ITY, FIRM HOLD AND QUICK WORK. 

Has improved Taper, Pipe and other attachments. 
Made in 2, 234, 34%, 4%, 514, and 6% inch width of 

jaw. 

Sold by the Trade. 


FOR CATALOGUE, 





OF BEST QUALITY. 

OF UNIFORM TEMPER. 

OF GREAT STRENGTH, 
iN BARS, BLOCKS, 











Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK, 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Piaten 100 Ibs. 


A. J. WILKINSON & CO., 


184 Washington St., BOSTON, MASS. 
SEND FOR CIRCULAR. 


ACHINER 


For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
| RODS AND WIRE FOR DRAWING. 


| For Machines or Information, address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 
Dodge Independence 
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AND 
PEDESTAL ON 


GRINDING 





MACHINE, WHICH TO ] ‘ ' 
a rs vod Split Pulley 
LIGHT WORK, Aces : \ 
ANY OF OUR \ }Ve 
TOOL GRIND=- ewALLER U 
i Se GRINDING Ma- Li hter than my 
TAKES EMERY CHINESIN | 7 g 


OR CORUNDUM 
WHEEL To 12 
IN. IN DIAM- 
ETER, 
34"’ ARBOR, 


ABSENCE OF 
BENCH ORDI- 
NARILY USED, 


sarees Creator traction than Iron 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & CO. Sales Agents, 


22 Cortlandt St., New York. 


Shafting, Hangers, Engines, Boilers, Et 





‘ANVd WOO 4INOLS NOINN 


40 Nay 8 UYOP gg “SSBW “Uoysog “}g AajMeH OP B Be 


Write for prices, mentioning this paper. 





PitTsBuRGH, Pa., Apr. 20th, 1888, 
3ETTS MACHINE Co., 





Wi_MiIneton, DEL. 
GENTLEMEN : 

In reply to your inquiry concerning 
the 7 foot Boring and Turning Mill pur- 
chased from you, would say that I find 
it as near perfect as you possibly could 
get it. Although being rigid and strong 
in its construction, it is easily adjusted. 

I have bored and turned pulleys 
12 ft. diameter, and 26 in. face, with 
ease. In short, I consider it one of the 
best tools in the market. 

Yours very truly, 
Wuarton McKnicar 
































sclareemeem tens 








re pea 




















May 30, 1889] 


MACHINIST 





sm | 








AMERICAN 
=— SOLE — 


NICHOLSON FILE co. mage 








FILE BRUSH. 


Having the Increment Cut. 

The illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely devised and troublesome, and we 
believe, for this reason, those of our manufacture will find a ready sale. Machinists and others who. 
have not already given them a trial, will find it to their advantage to order the File Card and File | 

Manufactory and Office, 


Brush at once. 
PROVIDENCE, R.IT., U.S.A. 
THE “VOLUNTEER” 


UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 





‘ ALL KINDS. LUBRICATORS FOR SIN- 

= GLE OR DOUBLE CONNECTION. 

‘ PRICE LIST. 

& Nos. seen eo we ew 7am 
Price. $10.00 | "$12.00 | S16 00. 


tpt. | spt. | 


“NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 


Cagesliy . 




















GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS ven stavice O 


0 m2-o2m O2Z—-V=ZCV DUP 





Cc. W. LE COUNT, 
South Norwalk, Conn, | 

RFOUCED PRICE OF LE COUNT'S 
= HEAVY STEEL DOG 233 r= 
2 No. Inch, Price. S32 = op 

a ee 3-8. 40833 a 
SE. BovvdRnn. Been eae 
SE SLSR wo aha F 
“nm «6 4......34..... 0a3e 2 & 
ee Ee West eS 
Beg 6.2 i 09% 9 = 
pes 7 118 . WAM, gs 

bes 8...114..... SM5eFS 
Soe 9.188. STS SES 
mo 10....112..... ess 5 @& 
pEZU....1384....1008 se F 
Bee 1 sce Iw gees 
bp BS 13....2 4.135 85 pS 
ecg lt... 21.1 SSS Sep 
Se 15...:5 sever 1.60 =,» gmge 
4% 16....312 x25 op 
48 17....4 ow) 
to 18....4 1-2 Sas 5 — 

— of ( 5 : #8 2 
mm « Full set of 19 $23.60 23 » e = 
ys 20 (ext.)51-2...4.00 So > 5 org 

= 21 (ext.) 6 2225.00 = oN 


One Small Set of &8—by 1-4 inches to 20 inc rh, $ 6. 


26 
One Set of 12—by 1-4in. to? in. continued by 1-2in. to4 in. 13.26 


| PECKS PAL DROP PRESS. 


BEECHER & PECK, CONN, 


DROP BORGINGS ce sect 


BEECHER & PECK, NEW HAVEN CONN. 











OS: 





yi 


BREWERS AIR PUMP 


BOILER FEEDER 





ESTABLISHED i859. 


HOWE, TT) CO.,Ltd, rom nse wer, 


Manufacturers of A kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, 17! La Salle St 








Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 


ETC. 


Established in 1874, 


CLEVELAND TWIST DRILL C0. 


FINE TAPS, DIES, REAMERS, 








LIGHTNING AND CREEN RIVER SCREW PLATES. as 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 











PUMPS OF EVERY 
DESCRIPTION. 


P.H.&F.M.ROOTS, 


ao 

q 
Connersville, Indiana, af 
MANUFACTURERS OF a 3 

: 

0 

z 








=e—=The Almond Couplin; 
bh NEW quarter turt 
motion to replace 
uarter turn belts and beve 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 










PORTABLE FORGES, TUYERE IRONS, ETC. 





Faeyr Waa Tool Werks, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 





CONN. 


ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
§, S. TOWNSEND, Gen. Agt.¥ 22 CORTLANDT ST., 

COOKE & 00., Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper. 








BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 























BEAUDRY & CO. 


(Formerly of 
Beaudry’s “Up 
right Power 
Hammer.) 


Sole Manufacturers, 


Also Manufac 
turers of 


Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg, 
70 Eilby St., 
) Boston, 






































37 & 61 INCH "BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 








Formerly HUSSEY, HOWE & CO., Limited. 








PUMPING MACHINERY 
FOR ALL PURPOSES. 











NDIANAPC 









SEND FOR CATALOGUE 
AND PRICES. 














FITCHBURG MACHIN 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET. 


FITCHBURG, MASS, 


SEND FOR ‘CATALOGUE E. 


E WORKS, 












HALL STEAM 
91 Liberty St., 





Boiler and 
ump Combined 





Send for New Catalogue. 


PUMP CO., 


New York. 








cTHE BUFFALO STEAM PUMP co. 


For Sale 
at 
BUFFALO, NY. Factory 
E.G. FELTHOUSEN, h «Prices 
VICE PRES'T by 









Gouk 


H. D. 


-) e 
Henry r Sne my Ls plete Iphia; Thos. J. Bell ¢ 
Kendall & C To 


Denver, Col. 
Manistee, Mich.: Jas, Jenks, Detroit; Wickes Br« on, 
Adolph Leitelt, Grand Ri apids; E. 
Rundle, 
San Francis« 0; Flynn & Emrich, Baltimore 
Montgomery, Ala ; Bailey & Le bby, Charlest« mn, S.C 
ing Co., St. *Lonis and Kansas City; O. B. G 
Columbus Supply Co.. Columbus, O.; C. 8. Leeds & Co., Minneapolis; 


w York; Walworth Construction and Supply Co., Boston, 
Co., Cincinnati; Shaw, 
«lo ; The George Worthington Co., Cleveland; 
; Kennedy & Pierce Mac hine ‘ry Co., 
Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
Kast Saginaw: 
St. Paul, Minn.; 
Spence & Co., Milwe auke e: Joshua Hi cite Mac ‘hine Works, 
: Forbes, Liddell & Co., 
:Pond Engineer 


is & Austin, Chic ago 


Sheriff & 


F. Osborne & © 


odwin, Norfolk, Va. 


Coleman, New vrileans. 





“LITTLE 
GIANT” 






RUE’S 


Superior to 


and fa 


and Fore 
other Liquids, 


Boiler Washer and Testing Devico. 


Uses Warm Water, avoidinginjusy & 
cilitating the Raising of Steam, 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 


ISTHE est Injector 


For Feeding all Steam Boilers. 


e EJECTOR, 


all others for Raising 
reing Water and 








“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. A Feed, etc. 





LATHE 











Scroll Saws, 4 Cc melog ue 
Circular 

Saws, Lathes of al ur 
Mortisers Mac! hinery. 





Seneca Falls Mfg. Co. 387 Water St., E| Falls, N.Y, 





PATTERNS called for and CASTINGS delivered 
anywhere in N. Y. City. 





lron Foundry of iT shiver & Go., 


333 E. 56th St.,N. Y. City. 
CASTONOS IN QUANTITY AT FAVORABLE PRICES. 


HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 
¢#?- Our New and Re viaed Catalogue of Practical and Scien- 
tifle Books, 80 p ages, §vo., and our other Catalogues and Cir 
culars, the whole cove eittc aye ow anch of Science applied 


to the Arts , sent free and free o stage So any one in any 
part of the world who will furnish his ac Idre 


WORTHINGTON 
= deqie Condenser 


An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


AND 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


cLEGTRIC LIGHT MILL BOAT 
an PUMPING ENGINES 


HENRY R WORTHINGTON 
NEW YORK 

PHILADELPHIA 
ST PAUL 








| BOSTON 


CHICAGO 
[ST Louis 


SAN FRANCISC > 
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Facts :—1889 marks the 30th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


‘STE AN” 


A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER, 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 





THE ee 


WITH aaah pL ie 


LER 











Yee /\ Vey Over fifty years competition has proven 
this system of boiler to be the best in eve 


respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 





TR Send for description and histories of Steam 


Boilers and Feed Water Heaters (free) to 


Ess BRIDGEPORT BOILER WORKS, 


ay sLeieuoio. BRIDGEPORT, CONN. 
KANSAS CITY, MO. OMAHBMA, NEB. 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


74 CORTLANDT STREET, NEW YORK. 




















ee oe 


PUNCHING ° SHEARING MACHINERY 


©° BOILER MAKERS. ROLLS. 
SVew Dory Manuracuring ©. 
Srnewile,  S3E- — Wifenfin. | 

















(HORIZONTAL STYLE.) 
Removes all impurities. Entirely prevents 
the formation of SCALE in steam _ boilers. 
Catalogues on application. 


STILWELL & BIERCE MFG. CO., 


DAYTON, OHIO, U. S. A. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, J. H. BULLARD, General Manacern, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W. S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Columbus, Ohio. 
CHILION JONES, Gananoque, Can, 1. C. HOWES, Kansas City, Mo. 


WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and # 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo § 

















Sept. 29, 1885. 


KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. July 5, 1887. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. reo. - Ln 9 





OUR CATALOGUE OF TOOLS —~_—~___—~—— LIGHTNING SCALES FOR MACHINISTS 
M h diti f thi: 
NEW “1.0. enpi2ag.apr.ron, ee March 31 edition of thlapaer 






And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas, A. Strelinger &Co., Xo?" Detroit, Mich. 


4 1 8 Gauge, &c,, &c. Have all desir 


able avy of other manufacturers 
Mf IN } || Shop Agents Wanted Everywhere, 


Send 10c. for Outfit. 


wiutitit 












“COMPLETE STEAM PUMP) * LACKAWANNA 
ONLY SEVEN DOLLARS 
aie ton ene GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 


COST OF COTTON-WASTE. PRE- 
are DRIPPING AND SPATTER- 


OR WRITE 
TO US. FOR PRICES 
Van DUZEN’S PATENT 


W/NN ID O)-4 8) io al Nl on 
SOLE MAKERS 
I NTotl Ly -sale © —— 
PATENT BUREAU 
L. A. McCARTHY, J.B. SABINE, 


Manager. Attorney at-Law 
18i BROADWAY, WB. Y. 


(0) em @ O16) =| 
DEALER 


A abe E FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 

lubrication of mac shinery. Works 
>) equally wellin every possible position. 





Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 


Foren Aeda tax a Eau th ONTIDA \ 1 


1 kinds o 


H Ears aN D DRILL 


ww nder Westcott’s Patent. 


WESTGOTT CHUCK C0,, 


LAT H 





Capacity. ‘Little Giant Improved. 

| “No. Diameter. | Holding Drills. 

100 114 inch. Oto % inch, 

0 _ Oto & 

1 234 m8 Oto % ‘ | westcorts 
| 2 34 Otol = | LATTLE Gt 

24% 4 = —_ .ex. strong. | abe 

Send for ey gf 6 Oto ig inch. | 

| 4 6% * +4 2 

















PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 
= Vault Elevators, 
a Te aD 7. f. 
my Pe 
s oil 





Watson & Stillman, 


~ 204-210 E, 43dSt., 


CHUCKS 


SEND FOR 


& NEW CATALOGUE, 


THE HOGGSON & PETTIS MFG. CO., 


Est. 1849, NEW HAVEN, CONN. 


CHAMPION INDPT. CHUCKS. 


An entirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. 
dealers or write to us. 


THED.E. WHITON MACHINE CO. 


NEW LONDON, CONN. 


THOS. H. DALLETT & 60. 


13065 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 








IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORTON 7 rw co., 
Windsor Locks, Conn., U.S.A 
SEND FOR ILLUSTRATED CATALOQUE. 


NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 60., 


HARTFORD, CONN. 











Chucks at your 








EMERY AND CORUNDUM WHEELS. 


Emery Wheel Machinery and Flint Paper. 








Write for Circular. 














Light Drill Presses, All goods manufactured by us are guaranteed to give 
if cs satisfaction. Give them a trial on their merits. 
Special Machinery. |] Springfield Glue and Emery Wheel Co., springfield, Mass. 

SEND FOR CATALOGUE. 











"The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 

















Send for Catalogue just published. oO es 

=| > Bois 

UNIVERSAL RADIAL HE? 5 =z cw. [Ree 

~ RADIAL DRILLING MACHINESSR © = STANDARD “SES 
aS Da 4a) | Eee alz  PUNCHE ° = =e 
| _EMBODY ALL DESIRABLE. FEATURESB™ = . a) 
= PRICES$450°°&% UPWARD HAZ 2 Tos 











wa _ prt UNIVERSAL F RADIAL DRILL CO 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ENERGY M’F’G CO., 


1116 & 1123S. 15th STREET, - PHILA., PA. 








ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. co.) 


Manufacturers. 











SMOOTH 
INSIDE & OUT, 


















SIMPSON’S CENTRIFUGAL SEPARATOR 
AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 
Also Keystone Feed-Water 


SrImTICA. 


Grap hite Paint 


Heaters and Purifiers. Key- 

stone Belt Pumps, Simpson's 

| For adm Fronts and Smoke Stacks, Centrifugal Exhaust Heads and 
| Two coats will last two years. Send for Circular. other Engineering Specialties. 
Equally good for all Lron Work exposed to extreme Steam Plants furnished com- 
temperatures, salt air, acid fumes, ete, plete and erected. Send for 


particulars. 


_, KEYSTONE ENGINE AND 


MACHINE WORKS, 
FIFTH AND BUTTONWOOD S8TS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St., N. Y. 





Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 
| JERSEY CITY, N. J. 








CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 


WILMINCTON, DEL., U.S. A. 
JAS. HUNTER & SON, 


FRICTION North Adams, Mass. 


PORTABLE CYLINDER BORING MACHINE. 


For boring IN THEIR PRESENT POSITIONS all makes and sizes 
of Steam Engine Cylinders, Pumps, Steam Hammers, 








Air Compressors, Mining and Hoisting Engines, Heavy 
Housings, Large Wheels, &c. Machines made any size 
required. 

PEDRICK & AYER, 








1025 Hamilton St., Philadelphia, Pa. 





























May 30, 1889] AMER ICAN 









MACHINIST 








MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, atass. | 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment 

Invaluabie 
for work on 
clipped pipe, in close cotls and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. CO. 
160 WILLIAM ST., NEW YORK. 3825 DEARBORN ST., CHICAGO. 


HILL, CLARKE & CO./5 


‘MACHINERY 


MACHINE{SUPPLIES 


FOR 


MACHINE SHOPS. 
156 Oliver Street, BOSTON, MASS. 


~ SHAPING MACHINES 


FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Lathes, 
Planers, 









PAT'D JUNE 14 1887 

















Lathes, Foot Le 
es, Foot Lathes, Upright Drills, 
hines. Agents, MANN ING, MAXWELL 
ERTY STREET, New Y 


BEVEL GEARS, 


: Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 


juccessor 
BREHMER BROS. 
440 N. 12th St., Philadelphia, Pa. 


NGINE Lathes, Hand 
Prati seat 


MOORE lll 









Slotters, 





NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 





SANDERS Ss, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~y* Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
on™, git ol 
wy! 


IO Deen cnn 
td ¥ As. FORGES. FURNACES &c.A 
TERS, STEAM FANS 
S & VENTILATING WHEELS. [Sam 
wn WW > ~~ 


sLOWE! RS< 


2 ee 
VAUD Oa ee le 
Machine Tools. 


24’, £6’’, 32", 36”, 42” = 56” PLANERS, 
17’, 20” and 27” LATHES. 


Catalogue, Photos and Prices ye a 


HE 


(, A.GRAY C0, 


477, 479, 481 
SYCAMORE STREET, 
CINCINNATI, OHIO. 


EY SexBRICKg 








b) 
'G) 


oie 


POL 
AUS 
ATER 


BUFFALY 


UFFALO FORGE Co. 
BUFFALO, 


gee 


PE Biers! oa 





om iw: C ASE 























fromito20inches I3stylesCLAY /CRUSHERSE Factory 
Machines with or without Crushers. 6 different Brickmachines.~— 
\ddress THE FREY-SHEGKLER COMPANY, Bucynus, O. OUTFITS 








a bat‘ pM 


AMARA fall shit saath 


L. S. STARRETT, 


Manufacturer of 


“| FINE TOOLS, 


ATHOL, MASS. 





L. W. Pond Machine 7 


Manu. ac me aon of and 


lron Working Machinery. 


Improved Iron 
Planers a spe- 
cialty. Feed, pat 
ented Fe sb. 9. 1886 ‘ 
Belt Shifter, pat- 
ented Nov.2, 1886, 


140 Union St., 


Worcester, i 
Mass. 
































Senp Stamp FoR Fotu List. 


—y- 
RAR A RA lu 








PE TS 2 
lulls | jul Llttlusly hulu il tht lu | i) 





ERNEST W. NAYLOR, 


CONSULTING ENGINEER. 149 B’way, N. Y. 

signer and Contractor for Rydraulic P ene for Boiler 
Making, Bridge Building, Goods Sheds and Warehouses. 
Cranes of all Descriptions. = aya Forging, Flanging, 
Bending, Armor and Gun Presses, 





)) UNIVERSAL #?PLAIN 


2 WILLING MACHINES 


EXGLUSIVE SPECIALTY | 


ADDRES 


[a> THE CINCINNATI MILLING MAGH C® 
->CINCINNATI. O< 





H. B BROWN & CO, 




















® %F 
EAST HAMPTON, CT. o r. bs 
— , & 
WILLIAM BARKER & CO S 8s 
" eo § 
Manufacturers of 3 st “ 
Iron and Brass Working | wi tp 
ort 
MACHINERY OF 2: 
grees 
Near Culvert, ty @ a ° a < 
=| 
CINCINNATI, 0. @eH' a: 
Send for Circulars and Prices. be 8% sg 4 
wey 
© az 
b> Ge 
% ee oO 
PORE 
, , ’ , 1 - Ba 
Gx This Swice! Mow Again! 
Engineers, Machinists, Steam Fitters, Boiler Makers, 
wv for that matter any Intellige nt Man, located in, or 
visiting, any part « of the country where Steam Boilers 
are in use, can learn of an excellent opp rtunity to make 
money be 4 introducing a small article for which a demand or —. 
exists on every Steam Boiler, large or small. Sample " 
can be canted in the pocket. Address, enclosing 4 cents 7 IRON 
in Stamps for full particulars, and mention where you aes 
saw this. Postal Cards not noticed. P.O. Box go6, BRASS and 
Philadelphia, Pa. Splendid field in this city. . 
‘NVW AZVT Y 40f ,,S14] ut Futyjou,, $1 a4ayy COPPER 


PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING C0., 


82 River Street, NEW HAVEN, CONN. 

















ADAMS AUTOMATIC 


BOLT*NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


_ CAPITOL MANUFACTURING CO. 
CHICAGO. 


ie fi 








Al’. .E. LONERGAN & CO. 
y mm 212 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 







D step Trust Bering 


FOR 
Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 


Por Stones, Water Wheel and 
SAFETY VALVES Propeller Shafts. 

4 Bearings of all sizes made to 

for Locomotive, order, and patent rights for 


sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 
Worcester, Mass. 


W. C. YOUNG & C or Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


=» WATERBURY, CT. 
Send for Circular. 


RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for dese ription to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 


Stationary and Ma 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 
1888 Catalogue 
tree on application. 














 P, BLAISDELL &CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











grrr pee 
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WILLIAM SELLERS & CO., Incorporated. 
Paria ons haga PA. 


BUILDERS 


MACHINE TOOLS FOR WORKING IRON ANDSTEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

‘NJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & AMSTATTER Oo. 


Double, Single, Angie-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


be Funches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue. © 


ACME MACHINERY CO. 


Manufacturers or ‘** ACME ’’ 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in, diameter. 
Also SEPARATE HEADS and DIES. 
Send for Cat _ gos s and Discounts. 





Hamilton 


OHIO. 





















PAT. DEC, 5, 1882. 
PAT. DEC, 4, 18838, 
PAT. AUG, 25, 1885, 








Quick- eer VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable San iron forgings in any position or 
for any service whateve 

60,000 CRANK SHAFTS and 50,000 GE AR WHEELS of this stee, 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CAST INGS of every description 
Send for Circulars and prices to 


STEEL 
[ A \ | N G \ ene tonne we arn Patedeipa a 


WOOD-WORKING MACHINERY 














Mechanical Naval Size 10x43 





- : Constructors 144 in. C 
hi Marine. Pie ios 
For Planing Mills, Furni 9 3 ag Architects, plete pocket 
sure, Chair and “ ‘abinet S28 Mining. Builders book All 
actories, Cabi \ — oo Sad chanics “tic 
and General Wood Work. c2=4 Hydraulic. — coe ™ “a oye 
ing. Send Stamp for illus wee Heating. Ghamtata. pte aia Matled 
trated Catalogue to Seg Sanitary. Scientists my receipt of 
Rollstone Machine Co. | a “tary. Students. 75 cents. 
45 WATER ST., 
R, C. SMITH, No. 1 Broadway, N. Y. 





Fitchburg, Mass. 








fe Corliss Steam Engine Co. 
PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS. 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE: 


DESICNER & BUILDER OF THE FAMOUS ES 
“CENTENNIAL ENCINE, 
Exhibited at the Philadelphia Exposition,1!1876. 

These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
and that the final and perfected Engine of Mr 


of so-called ‘‘Improved Corliss Engines,’’ 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Parc Vennieay Toovuar Warzs Ley Bouts, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


BEMENT, MILES & CO,, 


ones Ee DELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 




























BOILER SHOPS. BRIDGE 
SOUTHWARK FOUNDRY & MACHINE C0,, 
_PHILADELPHIA, PENNA. 
BOILERS. BLOWING us 
TANKS. REVERSING 
STEAM ENGINES. 
HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 
CASTINGS. STEAM PUMPS 


SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


HILLES & JONES » ““"s"" MACHINE TOOLS. 


WILMINCTON, ~— PLATE BENDING ROLLS FOR 
OELAWARE. ALL SIZES. Boiler Mak- 
Se eS ers, Bridge 
_— oe = / Builders, 
>) = = = — 5 Ship Build- 
- : _ ers, Rail- 
= = road Shops; 
a = = Locomotive 
3 and Car 


Sao ge 0, 
il Builders, 
0 = 


~ STANDARD TOOL CO., 


ATHOLL, MASS., 


MANUFACTURERS OF 
The Celebrated Cha _ Try and Center Square, Standard Steel Rules, 
Steel Caliper Ru Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, go Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 





























BALL AUTOMATIC CUT-OFF ENGINES, 


BRIE, PA. 
“he characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
Can be pre- 


BOILER EXPLOSIONS Sentca’ tn 


it i @ the life of the boilers prolonge d, while sav- 
i] ing repairs, reducing operating expenses 
and protecting life and property, by using 
the Reliance Safety Water Columns. 
Thousands in use. No experiment. Every 
Column Warranted. Send for Illustra- 
va ted Price List. 


RELIANCE GAUGE COMPANY, 
27 Euclid Ave., Cleveland, 0. 











SHELLENBACK “PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 
2" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL 
RICHMOND, INDIANA. 





WORKS, 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


THE WATER MOTORS 


OF THE 
BINGHAMTON HYDRAULIC POWER CoO. 
BINGHAMTON, N. Y. 


THE most efficient and the 
most economical means of ob- 
taining small power. A Motor 
which does the greatest 

aw amount of work with 
the use of the smallest 


BABBITT METALS E: 


PAUL S.REEVES 
760. S.BrRoap ST. 


THE OPEN SIDE TRON PLANERS, 


Their value 


alg 




















and efficiency are uni- 
versally acknowledged and endorsed. 
stream of water, and 
> which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
Presses, Elevators, 
Church Organs, Coffee 
Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 

Write for descriptive circu- 
lar ard prices. Mention this 
paper. 


DETRICK & HARVEY, 


Manufacturers, 


BALTIMORE, MD. 














KEUFEL & ESSER G0, 17 rua st, NEW YORK. 


Manufacturers of Lait bag MATERIALS, &c. 
= 














Price, $1.25 Postpaid. 


“*SUPERIOR SWISS” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS. 
PARAGON, DUPLEX, UNIVERSAL, ANVIE 
Drawing, HELLOS, Blue Process Papers, Scales, Trian- 
gles, T-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION, 


Simple and Accurate. Adjustable to any bevel Square 
Exspeciatly useful to Machinists, Pattern Makers and Tool Makers, 
Liberal Terms to Agents. 

WOOLLEY & MOORE CO., Sole Agents, 
MACHINISTS AND RAILWAY SUPPLIES, 


89 READE STREET, NEW YORK. 














y 
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NEW _TANGYE ‘BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
: Steam Engine Construction and performance, free by 

= EE mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
40 TELEPHONE BUILDING, ¢ N. W. ROBINSON, 154 Washington St. Chicago, Ill, 
SALES AGENTS: W. L. SIMPSON, ts SOMMCANBT STREET, NY, ¢ ROBINSON & CARY, Se. Paul, Minn, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. ; 
Sole Licensces and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLENOINGS RRENEWABLE-SEAT GLOBE, STRAIGHTWAY and CHECK VALVES 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor. 




















SEND FOR CIRCULAR. 


ALBANY STEAM TRaP Co., r 


ALBANY, N. YW. 


“OTTO” GAS ENGINE WORKS. THE PORTER-HAMILTON 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 


New York Agency,18 Vesey St. 








OVER 25,000 | 

ENGINES SOLD. | 

HORIZONTAL 
** Otto’? Gas Engines. 

VERTICAL 

**Otto’’ Gas Engines. 

TWIN CYLINDER | 

** Otto’? Gas Engines. | 





The best Engine in ‘America for Heavy Work. 


WILLIAM TOD & CO., 
Youngstown, Ohio. 








eo STEAM ENGINES 
“OTTO” GAS ENGINES AND PUMPS 
i COMBINED Upright and Horizontal, 


Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 

‘me illustrated Pamphlet Free. Address 
Ve JAMES LEFFEL & Co 
SPRINGFIELD, OHIO, 
or 110 Liberty St., New Yor 


“OTTO" GAS ENGINES AND DYNAMOS. 








Consume 25 to 75 Per Cent. Less Gas then ANY 
other Gas Engine doing the same work. 


WESTON ENGINE CO. 
PAINTED POST, N. Y. 













THE 
vee) ENCINE. .NO BOILER. NOCOAL. 
a” NO ENGINEER. 
Workmanship |No Ewtra We ‘ TE R REN T 
and Price. * or INSURANCE. 
5 to 75 H. P. |_| INSTANTLY STARTED. 


New York Selling acai 7 EA BARRON & CO0., 40 Cortlandt St, 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, N. J. 


Manufac ture rs of 


othe “MUNZER” 
ay, Corliss Engine, |“ 


SEND FOR CATALOGUE, 


A NEW PATENT ADJUSTABLE REAMER, 


= thoroughly tested 
WY % and practical. A set 
demain LOTMA) Coie acess ( H ICA GO 
; In i rm P16 to 444 inch. 
Mt nn ~ $end for Circular. 
CRANSTON & CO., 57 PARK STREET, N. Y, 
MACHINERY ON HAND. 


DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 





@ Van Duzen Gas Engine 00., 


60 E. 2nd St., CINCINNATI, O. 


ni in every 
TOOL AGENTS WANTED &,c°°:y 
the United States. Send 10c. for Cata 
logue, Stationery &c. 
4 FINEST OF MECHANICAL TOOLS A SPECIALTY 
oe JAME S,98 Lake St., Chicago, Ill 


























16in.x42in, Planer, Bridgeport, new, 
22 in.x5 ft - Hendey, new. 
22in.xd ft, = Powell, 
2in.x6 ft. -“ Powell, 
B0in.xsft. * each Atherton, Powell &H. & P. new. 
36 in.x6 ft. Lowell Screw Planer, cheap. | 


36 in. x14 ft. Betts, good, 
36in.xlo ft. New Haven, “ 
6-8-10-12-15 in Crank Shape rs. 

15x20 in. Friction Shapers 

20-24-26 and 32 im. Geared Sh: ipers. 


Alive to the remarkable development now being 
made in the manufacturing industries of the Great 
| Northwest, we have opened at corner Lake and 
Canal Streets, CHICAGO, a store for the exhibition 


MACHINIST 





ES 














ep arey G.. ae 





— TL 5 Ti = 


FACT TURE 











—= 
STEAM ENGINES 
Fu.vanie™ 


CONTRACTS TAKEN 
NER 
sow eon 


















12in.xd 1-2 ft. Engine Lathe, 8. M. & Co new, Und sale of our 

12 in. x6 ft. Young, nie 

laine Bie, IMPROVED ENGINE LATHES, 
Iin.xands st. “Porter,” MONITOR BRASS WORKING LATHES, 


TURRET BORING LATHES, 
IRON PLANERS, SHAPERS, UPRIGHT 


16-20 in.x6-8-10 & 12 ft. 
18 in, x8-10-12 ft. - 
Win. xs-10-14it. ” 
Win. any length Bed ** 


Bridgeport, 
Ditferent Makes, 
Different Makes, 
Bridgeport, 


3 na wheeies | DRILL PRESSES, ETC. 
22 in. t. heavy, good.| . . a 
23 in. x8-10-12 “ M tr aoe port, , new.| &® Extra features on Engine Lathes. 
ae = ~ New Haven, cheap.| p> Automatic Stop on Drill Presses. 
in. xl4- 16 & Apts, Kngine Lathes, F. & 8 new.| ¢[* No charge for extra attachments. 
26-36 & 50 inch P sy Mact a, Stevens x | = 11> . . 
Bement Car Atm pho line, Stevens, good. | Western Agents L. W. Pond’s Improved Iron 
Win. Dri Davis, new. Planers. 
20-23 25-28 inch Drills Rlaisdell, ye a : . P 
W25-28 3inch “ Cas. +“ | dll Full stock of Machinery carried. 
24 in. Plain Drill, Pond, fair. Ca ine j ‘ eis , 
@ in, Drill Bk. G. & Feed. N_ YS. E. Co. at ce omplete Machine Shop outfits a specialty 
6ft. Arm Universal! Radia! Drill, new. | re All tools f. 0. b. Chicago. 
Cabinet Turret Lathe, Lodge, Davis & Co. 
No. 2-4Screw Machine, Brown & Shi arpe, " 
Ames Index Milling Mac hine, fair 
o, 2 Garvin Hand Miller, Al 
Wood « Light, Heavy Miller, Al. | 
Lincoln Pattern, good ore a or 
No. I and 3 Unive rsal Miller, B rown & Sharpe, w 


No. 2 Plain fair« Ba de 

No. 3 Surface Grinder, 4 i. 

48 in. Gear Cutter, each Gould «& H. & P 

9 ft. Vertical Boring and Turning Mill, Sellers. | 
Cold Rolled Shatfting in Stock, Send for List. Write 

for what is wanted. 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York 


LAKE AND CANAL STS. 
CHICACO. 


WORKS: CINCINNATI, OHIO. 
te See advertisement, page 16. 









ENGINES, 


Sik Pressure 


de nsin card (mp Ou 


hari BOILERS. 
Heavy FLY WHEELS 


~a A SPEC 
- N SIZES UP TO 
Q6 FT.DIA-BY 10 FT FACE 


Und 





Ecigse Corliss Engine. 


NON-CONDENSING, 
CONDENSING © COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 











FRIGK COMPANY, Bulers 


WAYNESBORO, PA. 





‘A GENUINE “CORLISS.” 








LY, ‘A 
M. e. BULLOCK MANF'G. eo. 


Engines: 


ono LRiLs 


Led Foi 


i... BAND FRICTION 
>, HSISTS, 
MINING MACHINERY. 


CHICAGO U.S.A. 








CORLISS THE LANE & BODLEY CO, 


4; HIGH PRESSURE, CONDENSING and 


&g_, COMPOUND 





r CORLISS ENGINES 


»° STEAM OUTFITS 


se a dni din tae one JOHN, Corner WATER ST. 
THE LANE & BODLEY C1. pl lh lpg lal oO. 








Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvUTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Smnp FoR CATALOGU t. 





RUSE POLYTECHNIC INSTITUTE, 
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. 
Well endowed, well equipped departments of Me- 
chanical and Civil Engineering, Electricity, Chemis- 
try, Drawing. Extensive Shops & Laboratories. Ex- 
penses low. Forcat'gueaddress?.C. Mendenhall, Pres, 





JOHN McLAREN,| 


GORLISS 
Engines, 


AIR 
* Compressors 


and 


Y BOILERS. 





——— BUILDER OF 









HOBOKEN, N. J- 


STEARNS MFG CO. 





= A rt | = 

ENGINES from [5 to 400 Horse Power 
Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
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THE ORIGINAL _ 


Universal Milling Machines 


Made by the 


BROWN & SHARPE MFG. CO., 
PROVIDENCE, R. |., 


Are kept in stock and sold at favorable prices, com- 
pared with any of their TMITATIONS. By making 
these Machines in large numbers, with expensive 
special tools, much greater accuracy has been at- 
tained than can be reached by the usual methods of 
manufacture. The importance of the greatest attain- 
able accuracy in TOOL-MAKING MACHINES 
, will be appreciated by Machinists. 


Correspondence Solicited. Catalogue Mailed on Application. 


WESTERN AGENT, 


S. A. SMITH, 
No. 23 SOUTH CANAL STREET, 
CHICACO, ILL. 


WORKS, 


Hamilton, Ohio. 


{MACHINE 
TOOLS 


OF EVERY VARIETY. 


CHICAGO, 
96 Lake Street. 





No. 1 Universal Milling Machine. 
Made with and without overhanging arm. 








NILES TOOL 























PHILADELPHIA, 
2705 Arch Street, 


NEW YORK, 
| 96 Liberty Street, 


‘THE YALE 8 TOWNE MFG Co, 
STAMFORD GONN 
NEW YORK. CHIGAGO PHILA BOSTON 


JENKINS BROS,” VALVES. 
F& very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 

KK eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 














SHAPERS, ENGINE LATHES AND DRILLS. 
LODGE, DAVIS & CO., ee OHIO. 


20 ine huU pright Drills. 5 inch se Geared, 
anc 
2s, 82 and 40 inch Power Feed Drills. 





IT WILL PAY YOU, 





- WRITE FOR PRICES, 


SHAPERS, 15’ and 20” Crank, 20", 26” 9 33” Geared, 


ae ENGINE LATHES, 17’, 19", 21, 24”, 27’, and 38”. 
15 and 20 inch Crank Shapers. (See advertisement, page 15.) 
NEW YORK, BOSTON, CHICACO, 


23 & 25 Purchase St. Cor. Lake & Canal Sts. 


EBERHARDT, |E, E. GARVIN & CO,, 


Newark, N. J. Laight & Canal Sts., New York, 


Manufacturers of 


Machinists’ 
Tools, 


Including Milling 
Machines, Drill 
Presses, Hand 
Lathes, &c. 


The machine 
shown in cut is es- 
pectely designed 

or jobbing,and is 
fitted up with one 
or two spindles. 
Those with two 
spindles have pul- 
ley, with two sec- 

tions, which gives 
two speeds to 
each spindle. 

Those fitted up 
with one spindle 
have a cone pul- 


115 Liberty Street. 


GOULD &. 











macht \ ley with three 
PATENT SHA sizes. | The back 
Sizes, 12’’, 16’’, 24 , 80’ PER s. mo oy with po 


= sizes, 





#EAK AND R ACK Bil NG TO ORDER, 


. 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


manutactere LA THES & various sie 


AND OF THE FOLLOWING KINDS: 
Hand, Engine for Turning and Screw Cutting, Cutting Off, 
Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern m Making, &e. 





‘ar Price LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS z SPENCER C0, 












— MANUFACTURERS OF— 


TAP AND 


LLINGS® canes 


Drop Forged of Bar Steel. Three Sizes. 


P FORGINGS OF EVERY DESCRIPTION. 


WRENCHES, 


A Full Line in Stock. 


D 










gd ¢ WARNER & REMOVAL. 
at THE POND MACHINE TOOL COMPANY, 
3 2 SWASEY, Formerly of bald Mass. 
om. CLEVELAND, OHIO. Plainiteld, N. y. forty minutes" ride from New York 
itn Thi ZC. 
FOR A machine shop 500’ long by 100’ wide ; a foundry 


250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; : =. 
proof two story pattern storage; blacksmith oy A 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes roan through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 


lronzBrass 
Work. 


Se EA ISR, Ta AL 

Send for 

Tilustrated 
Catalogue. 





ll our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 





6 a=” 
- & VK) new patterns of the latest and best designs. 
te 3 2 SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
(x) o— Z wn 5 WEW SHOPS. Plainfleld, W. J. 
— 2 So o 
ma See 
= | el iz sg 
s dle 2 & & 
Si Zt es 
, an ae = 
O O z Oo @ 
fy 
nm oa & B 
Om ¢ 98 
O me) 








J. M. ALLEN, Present, 

Wm. B. FRANKLIN, Vice-PREsment. 
F. B. ALLEN, Sreconp Vicr-PREsIpENT. 
J. B. PIERCE, Secretary & TREASURER. 


Gear Wheels and Gear Cutting.—I make ¢g to 
order, or cut teeth on g blanks sent tome. Of all kinds. Of 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
g, $1. Facilities complete. Terms reasonable. Send for cat. 

GEo. B, GRANT, 66 Beverly St., Boston, Mass. 





Key-Seating Machines 
> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Sccond-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


Rochester, N. 









PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWET NIT CALPE 


J. WYKE&CO., 
Fine Machinists’ Tools —-E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE @. A. Gray Co., 


477-481 SYCAMORE ST., OINCINNATI, 0. 
See advertisement, page 13. 


NGS. PRATT & LETCHWORTH, 











PROPRIETORS 
= BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 











g: BRASS 
WORKING | 


GD J.m.caRPENTER eniiii rittitnrint 


INGTON 
y= f0R RE nt 
+» SEND For Our CATALOGUE: - 


27527" 28 PLANER, 


Ron 














Manufacturer 
—of— 


APS & DIE 


PAWTUCKET.R. I. 














